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Abstract

AIM: To prospectively evaluate the effectiveness and
safety of continuous wound infiltration (CWI) for pain
management after open gastrectomy.

METHODS: Seventy-five adult patients with American
Society of Anesthesiologists (ASA) Physical Status
Classification System (ASA) grade 1-3 undergoing open
gastrectomy were randomized to three groups. Group
1 patients received CWI with 0.3% ropivacaine (group
CWI). Group 2 patients received 0.5 mg/mL morphine
intravenously by a patient-controlled analgesia pump
(PCIA) (group PCIA). Group 3 patients received
epidural analgesia (EA) with 0.12% ropivacaine and 20
pg/mL morphine with an infusion at 6-8 mL/h for 48 h
(group EA). A standard general anesthetic technique
was used for all three groups. Rescue analgesia (2
mg bolus of morphine, intravenous) was given when
the visual analogue scale (VAS) score was = 4. The
outcomes measured over 48 h after the operation were
VAS scores both at rest and during mobilization, total
morphine consumption, relative side effects, and basic
vital signs. Further results including time to extubation,
recovery of bowel function, surgical wound healing,
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mean length of hospitalization after surgery, and the
patient’s satisfaction were also recorded.

RESULTS: All three groups had similar VAS scores
during the first 48 h after surgery. Group CWI and
group EA, compared with group PCIA, had lower
morphine consumption (P < 0.001), less postoperative
nausea and vomiting (1.20 + 0.41 vs 1.96 + 0.67,
1.32 £ 0.56 vs 1.96 £ 0.67, respectively, P < 0.001),
earlier extubation (16.56 + 5.24 min vs 19.76 + 5.75
min, P < 0.05, 15.48 + 4.59 min vs 19.76 £+ 5.75 min,
P < 0.01), and earlier recovery of bowel function (2.96
+ 1.17dvs 3.60 £ 1.04 d, 2.80 + 1.38 d vs 3.60 £
1.04 d, respectively, P < 0.05). The mean length of
hospitalization after surgery was reduced in groups
CWI (8.20 + 2.58 d vs 10.08 = 3.15 d, P < 0.05)
and EA (7.96 £ 2.30 d vs 10.08 + 3.15d, P < 0.01)
compared with group PCIA. All three groups had similar
patient satisfaction and wound healing, but group PCIA
was prone to higher sedation scores when compared
with groups CWI and EA, especially during the first 12
h after surgery. Group EA had a lower mean arterial
pressure within the first postoperative 12 h compared
with the other two groups.

CONCLUSION: CWI with ropivacaine yields a
satisfactory analgesic effect within the first 48 h after
open gastrectomy, with lower morphine consumption
and accelerated recovery.

Key words: Postoperative pain; Gastrectomy; Wound
infiltration; Epidural analgesia; Patient-controlled
analgesia; Incision infection; Ropivacaine

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This prospective study compared the analgesic
effectiveness and safety of continuous wound infiltration
(CWI) with ropivacaine after open gastrectomy with
epidural analgesia and patient-controlled intravenous
analgesia. CWI could provide similar analgesia
compared with epidural analgesia and patient-controlled
intravenous analgesia within the first 48 h after surgery,
but with lower morphine consumption, fewer side
effects, and an accelerated early recovery. These results
suggest that CWI with local anesthetics could be a
suitable option for postoperative pain management after
major abdominal surgery.
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INTRODUCTION

The intense pain in the postoperative period of
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abdominal laparotomy may have a major impact on
patients. Inadequate pain control causes suffering
and distress, and might lead to some postoperative
complications, prolong hospitalization, and trigger
chronic pain syndromes'™. Postoperative pain is likely
to impair respiratory effort by restricting thoracic
and abdominal breathing, reducing tidal volume
and vital capacity, and may also cause respiratory
and cardiovascular depression and cognitive, gastro-
intestinal and neuroendocrine dysfunction™?, These
changes will probably negatively interfere with the
postoperative recovery course.

Multimodal analgesia techniques, including phar-
macological and non-pharmacological techniques, can
reduce the opioid consumption and prevent common
postoperative side effects'*”!, Therefore, multimodal
analgesia seems to be the best mean of managing
pain after major surgery. Intravenous analgesia or
epidural analgesia with a patient-controlled analgesia
(PCA) pump is often adopted as the main element for
pain management after open gastrectomy™®.. Patient-
controlled intravenous analgesia (PCIA) is frequently
used after major abdominal surgery, although there is
evidence that PCIA can retard postoperative recovery
since the analgesia is often accompanied by side effects,
such as postoperative nausea and vomiting (PONV),
sedation, and dizziness”"®'. Epidural analgesia (EA) with
local anesthetics provides better analgesia than PCIA,
especially for mobilization pain. However, it is limited
in daily practice by contraindications, technical failure,
and side effects®®'?, For medical staff, effectiveness,
tolerance, convenience and potential benefit for recovery
are the critical factors of analgesia techniques. EA has
been identified as the more expensive postoperative
analgesic strategy, in terms of pain-free days, as
compared with PCIA™,

As a useful supplement component of multimodal
postoperative analgesia, local anesthetic wound
infiltration is widely applied to different surgeries.
Continuous wound infiltration (CWI) is an analgesic
technique to administer local anesthetics directly into
the surgical wound at a constant speed, through a
multi-holed catheter that is placed by the surgeon
at the end of the surgery. Its analgesic efficacy was
studied after major abdominal surgery™, but there is
little evidence for open gastrectomy in particular. This
technique has a high rate of success, good tolerance
and is easy to implement compared with PCIA or EA,
and may provide better analgesia with a reduction in
length of hospitalization™**®, CWI has recently gained
popularity as an alternative method of providing post-
operative pain management. This technique remains
relatively untested in China, and there are few studies
that have examined whether it can provide satisfactory
analgesia after open abdominal surgery without
PCIA. This study aimed to evaluate the effectiveness
of CWI with ropivacaine as the main component of
a multimodal analgesic strategy, as an alternative to
PCIA or EA following open gastrectomy.
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MATERIALS AND METHODS

After gaining approval by the institutional ethics board,
a prospective, randomized and double-blinded study
of the patients scheduled for open gastrectomy was
undertaken from January 2012 to March 2014 at
Sir Run Run Shaw Hospital, which is affiliated with
Zhejiang University, School of Medicine. Written
informed consent was obtained from each patient.
The patients were divided randomly into the following
three groups according to a computer-generated
randomization code: CWI with 0.3% ropivacaine
(group CWTI), PCIA with morphine (group PCIA),
and epidural analgesia (group EA). The inclusion
criteria were defined as adult patients (aged 18-75
years) who would undergo open gastrectomy with
grades 1-3 according to the American Society of
Anesthesiologists Physical Status Classification System
(ASA). Exclusion criteria included a history of allergy
to local anesthetics, contraindication of EA, inability
to use a PCA device, chronic hepatic disease, obesity
(body mass index > 30 kg/m?). Patients with chronic
pain, opioids addiction, and psychiatric disorders -
which would prevent postoperative assessments -
were also excluded. Effectiveness and safety of the
three analgesic methods were evaluated by the same
acute pain service (APS) team who were blinded to the
entire anesthesia procedure and analgesia approach.

All the patients were induced with propofol (2 mg/
kg), sufentanil (1 ug/kg), and cisatracurium (0.15 mg/
kg). After tracheal intubation, mechanical ventilation
with a mixture of 50% Oz and 50% air was initiated, and
maintenance was obtained with combined intravenous-
inhalational anesthesia to keep an appropriate ane-
sthetic state (bispectral index 40-60). Remifentanil was
also administrated to maintain anesthesia with a dose
of 0.2 pg/kg per min. Both intravenous and halogenated
agents were stopped 20 min before awakening. The
surgical incision was designed from the xiphoid process
to above or below the umbilicus. All the patients
received 10 mL of 0.75% ropivacaine infiltrated into the
tissues around the incision, including the peritoneum,
muscles and subcutaneous tissue, before the skin was
sutured. Residual neuromuscular block was reversed if
necessary.

For the patients in group CWI, two multiholed
catheters were inserted by the surgeons through a
separate puncture of the layer of deep fascia adjacent
to the surgical incision before closure. These multiholed
catheters could deliver local anesthetics at a constant
rate (2.5 mL/h for each) through the side holes in
the front portion (8 cm). The introducer needle was
placed 2-3 cm from both ends of the incision and the
multiholed catheters were inserted into the incision
along the full length of the wound before the needle
was removed and secured by suturing to the skin.
The catheters were then connected to an elastomeric
pump (CWI device, TIPS120-1-250-5; Surgiland,
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Beijing, China) filled with 250 mL of 0.3% ropivacaine.
The CWI device delivered the solution with a 5 mL/h
constant flow (2.5 mL/h per catheter) within the first
48 h after surgery.

The patients in group PCIA used electronic con-
trolled analgesia pumps (GemStar®; Abbott Hospira,
Chicago, IL, United States) containing 0.5 mg/mL
morphine with a size of 200 mL that delivered a bolus
of 2 mg with a 5 min lockout time. Patients over
70-years-old, or weighing less than 40 kg, took a half
dose of the bolus. When the skin was sutured, the PCA
pump was connected to the venous catheter.

Group EA underwent mid-thoracic epidural catheter
insertion at approximately T 7-8, and a test dose of
4 mL of 2% lidocaine was given before anesthesia
induction. At the end of surgery, the epidural catheter
was connected to a PCA pump for 48 h with an
infusion of 0.1% ropivacaine and 20 pg/mL morphine
at 6-8 mL/h. A bolus infusion of 3-4 mL/h was also set
for breakthrough pain with a lock time of 15 min.

All the patients were transferred to the post-
anesthesia care unit (PACU) as soon as the surgery
was finished. The anesthesiologists and nurses of
the PACU were then in charge of pain assessment
and recording of the VAS score. In the PACU, a
supplementary dose of 2 mg morphine was admini-
stered if the VAS score was over 6 in group CWI. The
time to extubation was also recorded. While in the
wards, the same APS team was responsible for the
management of postoperative pain for a 48 h period.
Postoperative pain at rest was measured using VAS
for the first 48 h after surgery (0: no pain to 10:
very severe pain), and mobilization pain was defined
as the pain experienced when coughing using the
same scale. Interventions were undertaken, such as
reprogramming of the PCA pump or administration
of supplementary morphine, if rescue analgesia was
needed. When contraindications were eliminated, 40
mg of parecoxib was administered routinely every 12 h
within the first 48 h after surgery. Other variables were
recorded, including but not limited to consumption of
morphine, recovery of bowel function, PONV, sedation
score, and wound healing score (1: no effusion, 2:
effusion, 3: infection). Time to bowel recovery was
defined as the first anal exhaust. PONV was recorded
as a three-point rating scale (1: no PONV, 2: nausea
without vomiting, 3: nausea with vomiting). The
level of sedation was measured using the Ramsay
sedation score as follows: (1) anxious and irritable or
dysphoric or both; (2) co-operational, oriented and
quiet; (3) responsive to command; (4) asleep, quickly
responsive to light tap or loud auditory stimulus; (5)
asleep, slowly responsive to light tap or loud auditory
stimulus; and (6) asleep, no response to light tap or
loud auditory stimulus. Finally, patient satisfaction
(using a four-point rating scale of 1: poor, 2: fair, 3:
good, 4: excellent) and length of hospitalization were
recorded and compared between the three groups.

February 7, 2016 | Volume 22 | Issue5 |



Zheng X et a/. CWI analgesia after open gastrectomy

Table 1 Demographic characteristics of the patients studied (mean + SD)

Parameter Group PCIA Group EA Group CWI P value
Age (yr) 63.56 £ 10.21 62.40 +9.69 61.96 £12.72 0.831
BMI (kg/m?) 23.37 £3.87 2290 £ 3.46 2260 +2.27 0.701
Sex
F/M, n/n 8/17 11/14 9/16 0.671
%/ % 32/68 44/56 36/64
ASA status
1/0/10, n/n/n 6/17/2 6/14/5 4/18/3 0.657
%/ %/ % 24/68/8 24/56/20 16/72/12
Surgical approach
Subtotal/total, n/n 16/9 19/6 18/7 0.637
%/ % 64/36 76/24 72/28
Ulcer/tumor, n/n 4/21 2/23 1/24 0.032
%/ % 16/84 8/92 4/96
Blood loss (mL) 161.60 + 58.50 167.60 + 48.93 157.20 + 60.66 0.807
Time of operation (min) 251.20 + 63.02 268.40 + 66.67 263.20 +52.10 0.594
Length of wound (cm) 16.48 +3.49 16.68 + 3.53 1548 +3.23 0.418

BMI: Body mass index; ASA: American Society of Anesthesiologists.

Statistical analysis

Statistical analysis was performed using SPSS (version
17.0; SPSS Inc., Chicago, IL, United States). All data
were examined for normal distribution. The length
of hospitalization was analyzed using the Mann-
Whitney U test, and the other variables were then
compared and analyzed using one-way ANOVA analysis
(Bonferroni test) and »° test. P < 0.05 was considered
to be statistically significant. The statistical methods
of this study were reviewed by Prof. Yi Shen from
the Teaching-Researching Office of Epidemiology and
Health Statistics, School of Public Health, Zhejiang
University.

RESULTS

Overall, 75 cases were recruited to this study (25 per
group) and all patients successfully completed the
study. Demographic characteristics had no significant
difference in terms of age, sex, body mass index, ASA
status, and length of wound between the three groups.
No statistically significant difference was observed
between the three groups with regards to operating
time, blood loss, length of wound, and surgical
approach. Patients’ characteristics and intraoperative
data are presented in Table 1.

The postoperative VAS scores both at rest and
during mobilization were similar between the three
groups for the first 48 h after surgery (Figure 1),
but morphine consumption was significantly lower in
groups CWI and EA than in group PCIA (Figure 2A).
The mean total morphine consumption was 12.84 %+
4.07 mg in group CWI, 11.52 £ 4.62 mg in group EA,
and 42.32 £ 7.25 mg in group PCIA over the first 48
h after surgery, which had significant difference (P <
0.001). The patients in groups CWI and EA had earlier
extubation and earlier bowel recovery than the patients
in group PCIA. With reference to side effects, higher
scores for PONV and higher sedation scores were
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observed in group PCIA compared with the other two
groups, especially within the first 12 h after surgery
(Table 2 and Figure 2B). The length of hospitalization
was reduced in groups CWI and EA compared with
group PCIA (P < 0.05 and P < 0.01, respectively; Table
2), but no difference in wound healing scores or the
satisfactory score of postoperative pain management
was observed between the three groups (P > 0.05;
Table 2 and Figure 2C). Group EA had a lower mean
arterial pressure (MAP) than the other two groups,
especially within the first 12 h after surgery, while no
difference was observed in heart rate between the
three groups (Figure 2D and E). No severe compli-
cations or deaths occurred in any of the groups.

DISCUSSION

Inadequate postoperative analgesia can cause a
multitude of problems. Three types of pain may occur
after surgery: constant incisional pain, incision-associated
pain, and pain caused by elevated tension in the
wound"™’*®,

PCIA and EA are widely used as a basic component
of postoperative pain management, although they
are associated with adverse drug effects and risks
of epidural puncture. A means of reducing opioid
consumption, avoiding the risks and complications
of epidural puncture, and at the same time providing
effective postoperative analgesia would be the ideal
choice.

Multimodal analgesia is based on the treatment
of various components of postoperative pain. The
combined use of different analgesic techniques leads
to further decrease in pain and doses of analgesic
drugs, and the lower doses contribute to decrease or
avoidance of adverse drug effects™™®. There is evidence
in the literature that if the wound is infused with local
anesthetics, spinal dorsal horn neuron sensitization
may be reduced due to the block of parietal afferents,
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Figure 1 Visual analogue scale score at rest and during mobilization within the first 48 h after surgery. A: VASr: Visual analogue scale (VAS) score at rest; B:

VASm: VAS score on mobilization.

Table 2 Early recovery, postoperative nausea and vomiting,

patient’s satisfaction, and hospitalization length of the three
groups (mean + SD)

Group PCIA  Group EA  Group CWI P value
Extubation (min) 19.76 £5.75 1548 459" 1656 +5.24° 0.014
Bowel recovery (d)  3.60 +1.04 2.80+1.38" 296 +1.17° 0.048
PONV 1.96+0.67  1.32+0.56° 120+041Y <0.001
Satisfaction 2.88 £0.78 3.04 +£0.84 3.24+£0.72 0.272
Hospitalization (d) 10.08 + 3.15 7.96 +2.30° 8.20 £2.58" 0.013

P < 0.05, °P < 0.01, ‘P < 0.001 vs group patient-controlled intravenous
analgesia (PCIA). PONV: Postoperative nausea and vomiting; EA:
Epidural analgesia; CWI: Continuous wound infiltration.

thereby providing analgesia over the duration of wound
infiltration®®. Data from Hopf's!*! study indicated
that postoperative pain aggravated the inflammatory
response and reduced infusion and oxygenation of the
wound site. Therefore, wound infiltration with local
anesthetics may be a better choice for postoperative
analgesia.

We observed that a single-shot infiltration with
0.75% ropivacaine into the incision below the
xiphoid process appeared to be an effective means
of early postoperative analgesia after laparoscopic
cholecystectomy. This technique is convenient but
does not provide long-term benefits in terms of
pain control. This time-limited effect of a single shot
administration of local anesthetics has been resolved
by a CWI technique through multiholed catheters.
Systematic studies confirmed the benefits and the
safety of this technique when applied in several major
pain surgeries®?*, but in most cases it was combined
with other analgesic methods®?®! and there was no
uniform standard of concentration since different
local anesthetics were adopted in these studies.
Our study is the first to evaluate the effectiveness
of CWI as the principal component of multimodal
postoperative analgesia. We chose ropivacaine, a pure
levorotatory stereoisomer, considering its higher safety
in cardiotoxicity. As the only means of postoperative
analgesia in our study, we chose 0.3% ropivacaine to
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ensure the effectiveness since continuous preperitoneal
infusion of 0.2% ropivacaine could provide effective
analgesia combined with morphine PCA®”,

In our study, all patients in the three groups
underwent similar surgical procedures with broadly
comparable surgical wounds from the xiphoid process
down to the umbilicus or below the umbilicus,
suggesting similar pain suffering. VAS scores at rest
and during mobilization of group CWI were similar
to those of the other two groups within the first 48 h
after surgery, suggesting that continuous infiltration
with local anesthetics was as effective as the other two
techniques. The similar consumption of morphine in
groups CWI and EA that was obviously lower than that
of group PCIA also demonstrated the good analgesic
effectiveness of CWI. The analgesic effectiveness of
CWI was affected by several factors, however. First,
the effectiveness of surgical wound infiltration with
local anesthetics depends in part on the level of tissue
where the infiltration takes place. Inappropriate
placement of the catheters may impair the efficacy of
this wound infiltration technique after open abdominal
surgeries. Second, the surgical wound should be
covered by the multiholed catheters completely. If
the size of surgical incision was beyond the length of
the catheters, the patients might need other types
of analgesic techniques or to be changed to another
model of CWI device with a longer catheter. Third,
the analgesic effect also depended on appropriate
concentration of local anesthetics and sufficient
infiltrating area. Other studies illustrated the need for
deep placement with proper concentration and volume
of local anesthetics™**”,

The risk of increased surgical wound infection and
systemic toxicity of local anesthetics were the main
problems causing surgeons to hesitate to adopt the
CWI technique. However, the results of our study
highlight that CWI was not only an effective but also
a safe postoperative analgesic technique. None of
the 25 patients in group CWI developed a surgical
wound infection, consistent with Lluis™® study, or
local anesthetic intoxication. Even if larger amounts of
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Figure 2 Characteristic after surgery. A: Cumulative morphine consumption within the first 48 h after surgery. "P < 0.01 vs group patient-controlled intravenous
analgesia (PCIA); B: Ramsay sedation score within the first 48 h after surgery. °P < 0.05, °P < 0.01 vs group PCIA; C: Wound healing score within 72 h after surgery; D:
Mean arterial pressure within the first 48 h after surgery. °P < 0.01 vs group PCIA; E: Heart rate within the first 48 h after surgery. °P < 0.05 vs group PCIA.

ropivacaine were used, the total plasma concentration
of ropivacaine had been reported to remain far below
the known toxic threshold'®?, Therefore, we did not
measure the plasma ropivacaine concentration in our
study. Only one patient in group PCIA suffered from
skin itching, but the symptom was not severe. No
urinary retention was observed in the three groups.
In our study, group CWI had a lower PONV score and
a lower Ramsay sedation score within the first 12 h
after surgery compared with group PCIA, suggesting
that CWI may be safer than intravenous PCA, perhaps

JBaishideng® W]G I WWW.ngnet.COm

1907

due to the lower consumption of morphine. The similar
wound healing scores within the first 48 h of the three
groups showed that CWI did not hinder the recovery
of the surgical wound, although the elastic pump
infiltrated the surgical wound with local anesthetics
continuously. EA also showed good effectiveness with
almost parallel VAS scores compared with intravenous
PCA in our study, and with less side effects related to
morphine. However, the obvious lower MAP in group
EA in our study suggested that a higher incidence
of hypotension accompanied with EA should not be
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ignored, in addition to the risks of epidural puncture.
Epidural-associated hypotension is a frequently
encountered problem that may result in dizziness
and an excessive volume of fluid, and which can
slow down the early postoperative recovery. Thus,
as a postoperative analgesic technique, CWI showed
its superiority in safety compared with epidural and
intravenous PCA. However, our study did not include
elderly patients (aged > 75 years) or those with severe
systemic disease (ASA status > 3) who may be more
prone to severe sedation or respiratory depression.
We cannot generalize our findings to these patients,
although it could be argued that CWI with local
anesthetics might benefit these patients even more.

In some studies, the endpoints evaluated the
impact of a treatment on postoperative pain, including
the pain score directly and morphine consumption
indirectly. Patients’ satisfaction and hospitalization or
the cost-effectiveness should also be included in the
indicators of assessing the postoperative analgesic
treatment. The elastic pump infiltrating the surgical
wound continuously with local anesthetics at a
constant rate alleviated postoperative pain at rest
effectively and encouraged early mobilization. It is
well recognized that early mobilization after surgery
favors early recovery of bowel function and reduces
risk of pulmonary complications®®". In our study,
the patients in group CWI were extubated earlier
and bowel recovery suggested a faster recovery in
open gastrectomy patients with a CWI. The shorter
hospitalization in group CWI compared to group PCIA
also suggested a faster postoperative recovery. Our
study showed higher satisfaction scores in patients
of group CWI compared to the other two groups,
presumably related to the earlier recovery with
reduced morphine consumption, experience of less
side effects, and need for fewer interventions.

With a lower morphine consumption and lower
risk of hypotension related to EA, the workload of the
APS team was reduced greatly and they could focus
on assessing the effectiveness of CWI, providing
additional analgesics when necessary and even taking
charge of more patients. In groups PCIA and EA,
patients were informed about PCA before surgery,
and were able to demonstrate their ability to use the
device. It can take a lot of time for the APS team
and nurses in wards to educate patients of different
educational levels regarding how to use a PCA pump.
In group CWI, avoiding the PCA pump reduced the
occurrence of mistakes caused by patients’ misuse
or mechanical faults of the pumps. All the patients
in our study underwent the same standard surgical
procedure and anesthesia scheme with nonsteroidal
anti-inflammatory drugs included in the multimodal
postoperative analgesic plan and additional morphine
as the only means to alleviate breakthrough pain.
This unified protocol of rescue management for
breakthrough pain eased the burden of the APS
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team and made it easy to compare the effectiveness
of different analgesic techniques between the three
groups. So, it seems that CWI with local anesthetics is
an effective, safer and more economic postoperative
analgesic technique.

We could not make any firm conclusions that CWI
of local anesthetics shortened the length of hospital
stay or reduced abdominal complications in our
study, as it was influenced by many other factors. For
example, hospital stay exceeded 60 d in three cases
due to unexpected cerebral infarction and pulmonary
embolus. Furthermore, the incidence of abdominal
complications was influenced by various factors, such
as nutritional status, time of drain removal and healing
of the anastomotic sites™ ¥, High quality, multicenter,
large-sample randomized controlled trials are expected
to eliminate such effects.

In conclusion, CWI with local anesthetics after
open gastrectomy provided comparable postoperative
analgesia to intravenous PCA with morphine and EA,
with lower morphine consumption and fewer adverse
reactions, favoring earlier recovery after surgery.
This technique appears to be a safe and effective
means of providing postoperative analgesia after open
abdominal surgery.
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Background

Multimodal analgesic techniques are the best means of addressing pain after
major surgery. Patient-controlled intravenous analgesia (PCIA) and epidural
analgesia (EA) are two routine methods with clinical application after major
abdominal surgery, although each has side effects and limitations. Continuous
wound infiltration (CWI) has shown its superiority in avoiding risks of invasive
manipulation or opioids. The current study was designed to evaluate the
effectiveness and safety of CWI compared with PCIA and EA after open
gastrectomy.

Research frontiers

Pain has been considered to be the 5" vital sign of patients in many Western
countries in recent years, and pain management is a very important element
of “fast-track anesthesia” for surgical patients. Analgesia with a lower opioid
consumption is a research hotspot for anesthesiologists, such as wound
infiltration, peripheral nerve blocks, paravertebral blocks, and transversus
abdominal plane blocks.
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Innovations and breakthroughs

This study suggests that CWI with ropivacaine as the only main component of
a multimodal analgesic regimen can provide satisfactory and safe analgesia
after open gastrectomy. CWI could be an alternative to PCIA or EA after major
abdominal surgeries.

Applications
This study provides additional evidence supporting CWI with local anesthetics
as a safe and effective analgesia after open gastrectomy.

Terminology

Visual analogue scale/score (VAS) is a method using a 10 cm ruler to evaluate
the degree of pain, with 0 as no pain and 10 as very severe pain. VAS
score over 4 is moderate or severe pain that needs intervention. Multimodal
analgesia is an approach to treat various components of postoperative pain
due to different physiological mechanisms. The rationale for this strategy
is achievement of sufficient analgesia due to additive or synergistic effects
between different analgesics, stages and passes, with concomitant reduction of
side effects, due to resulting lower doses of analgesics and differences in side
effect profiles.
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