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Preemptive analgesia in the “non-tube no fasting” fast track
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Background: Surgery is the main treatment for esophageal cancer, but postoperative incision pain seriously
reduces patients’” quality of life. The aim of this study was to investigate the feasibility and effectiveness of
preemptive analgesia of the upper abdomen with ropivacaine in the “non-tube no fasting” fast track recovery
program for esophageal carcinoma.

Methods: We retrospectively analyzed the medical records of patients who underwent minimally invasive
esophagectomy (MIE) from February 2014 to August 2014. Patients in the study group underwent a
conventional analgesia program together with local infiltration injection of ropivacaine in the upper
abdominal incision 30 min before the operation, while patients in the control group underwent the
conventional analgesia program alone. Ropivacaine was injected locally around the planned surgical incision,
including intradermally, subcutaneously, in the fascial muscles, and in the parietal peritoneum layers. Li’s
anastomosis method was performed in the neck after MIE. No indwelling chest tube or abdominal cavity
tube was placed in any patients. The use of analgesic pumps in the two groups of patients was recorded.
Results: A total of 102 patients were enrolled in the study, with 52 patients in the study group and 50
patients in the control group. Patients in both groups completed the surgery successfully as planned, and the
anesthesia methods and drugs used during the operation were the same. The surgical duration, blood loss,
and the number of resected lymph nodes did not differ significantly between the two groups. Three patients
in the study group and 10 patients in the control group used analgesia pumps (P=0.031). The visual analog
scale (VAS) score at 30 days after surgery in the group with preemptive analgesia was significantly better than
that in the control group (P=0.048).

Conclusions: Preemptive analgesia for the upper abdomen with ropivacaine in the “non-tube no fasting”

fast track recovery program for esophageal carcinoma is feasible and worthy of promotion.
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Introduction esophageal carcinoma ranks sixth in incidence [324,000]
China has the highest incidence of esophageal squamous and fomjth in mortality among malignant tumors in China,
cell carcinoma in the world. The 2020 global cancer burden accounting for 7.1% and 10% of the total number of new
data released by the International Agency for Research on cancers and cancer deaths, respectively. The global 5-year
Cancer of the World Health Organization showed that survival rate of esophageal carcinoma is 15-25%. It is the
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sixth leading cause of death from cancer in men and a
serious threat to human health that significantly reduces
quality of life.

Surgery is still the main treatment mode for resectable
esophageal carcinoma. Surgical treatment of esophageal
carcinoma has a history of 100 years, and the first
esophagectomy was successfully completed by Torek
in 1913 (1). As medical science has advanced and our
understanding of esophageal carcinoma has improved,
esophageal carcinoma surgery has developed from the initial
left thoracic approach to the right thoracic approach (2)
and to the current minimally invasive esophagectomy
(MIE) (3), and the surgical methods continue to improve.
Open esophagectomy involves extensive trauma, severe
pain, and high complication and mortality rates. MIE has
the advantages of minimal trauma, minor pain, and a quick
recovery, and the postoperative effect is equivalent to that
of thoracotomy, and thus MIE has been rapidly promoted.
Although tremendous efforts have been devoted to the
alleviation of postoperative pain, despite significant success,
some patients still cannot tolerate it. Therefore, other
analgesic methods are urgently needed since no significant
improvement has been achieved in the surgical method.

Pain is an important factor affecting the postoperative
recovery of esophageal carcinoma patients. Our group
has carried out multimodal analgesia research. As an
important part of the “non-tube no fasting” fast track
recovery program for esophageal carcinoma (4,5), our team
has tried preemptive analgesia by subcutaneous injection
of ropivacaine in the upper abdomen half an hour before
making the midline incision in the upper abdomen, the
site with the highest postoperative pain score. As a result,
the postoperative pain of the upper abdominal incision was
significantly reduced. We present the following article in
accordance with the STROBE reporting checklist (available
at https://atm.amegroups.com/article/view/10.21037/atm-
21-4988/rc).

Methods
General information

In this retrospective cohort study, we reviewed MIE
surgeries in the first ward of the Department of Thoracic
Surgery of our hospital between February 2014 and August
2014. Some patients received neoadjuvant treatment before
MIE, and some patients underwent surgical treatment
directly. The inclusion criteria were as follows: (I) patients
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with esophageal squamous-cell carcinoma scheduled to
undergo MIE and (II) patients subjected to the “non-
tube no fasting” fast track program. The exclusion criteria
included the following: (I) patients who were converted
to open thoracotomy or laparotomy during the surgery;
(II) patients whose tumors were not resected, as shown
by intraoperative examination; (III) patients who were
transferred to the intensive care unit for more than 24 h
after surgery; (IV) patients who used an analgesia pump
immediately after the operation; (V) patients who were
subjected to traumatic postoperative operations, such as
thoracic catheter placement; and (VI) patients with early
postoperative anastomotic leakage, pneumonia, or other
serious complications. We compared patients in the study
group and control group.

Patients in the study group received infiltration injection
with one vial of ropivacaine (75 mg) from the xiphoid
process to the planned abdominal incision superior to the
umbilicus 30 min before the operation. Patients in the
control group did not receive any pretreatment.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). This study
was approved by the Medical Ethics Committee of Henan
Cancer Hospital (No. 2014xjs4), and individual consent for
this retrospective analysis was waived.

Surgical methods

Li’s manual anastomosis method was performed at the neck
after MIE (5). The patient was placed in the left lateral
decubitus position with a 30° forerake and was subjected
to thoracolaparoscopic esophagectomy and lymph node
dissection. The thoracic esophagus was isolated, and the
lymph nodes were resected. Then, the patient was switched
to the supine position. A 2-3-cm left cervical incision was
made. The cervical esophagus was exposed and transected.
A 4-cm-wide gastric conduit was made in the abdominal
section with a linear cutting stapler (TLC, Ethicon, New
Brunswick, NJ, USA). The gastric conduit was pulled up to
the neck, and the gastric conduit and the distal esophagus
were sutured according to Li’s anastomosis method (5). The
abdominal incision was generally approximately 5 cm, and
the size of the incision was adjusted appropriately according
to the size of the patient.

Intervention

Patients in the study group were injected with one vial
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of ropivacaine (75 mg) for infiltration analgesia from the
xiphoid process to the planned abdominal incision superior
to the umbilicus 30 min before the operation. Ropivacaine
was injected locally around the planned surgical incision,
including intradermally, subcutaneously, in the fascial
muscles, and in the parietal peritoneum layers. The
perioperative treatment of the two groups was the same,
and no nasogastric or thoracic tubes were placed before or
during surgery. The urethral catheter was removed, and the
patient ate on the first day after surgery (4). Only the study
group received preemptive analgesia, but the analgesic
method used in both groups was fast-track recovery
and conventional analgesia, including intercostal nerve
freezing and routine intravenous administration of 100 mg
flurbiprofen axetil twice a day for 5-8 days after surgery.

Observation indicators

Postoperative analgesic pump use in each patient was
recorded. The pain score of the median incision in the upper
abdomen was evaluated 30 days after surgery. The analgesics
in the analgesic pump were 0.2 g tramadol + 100 mg
flurbiprofen axetil.

Pain assessment and analgesic pump application standards

The degree of pain was assessed by a combination of the
face (facial expression) pain rating scale and the visual
analog scale (VAS). The severity of pain was expressed by
numbers 0-10, with 0 indicating no pain and 10 indicating
the most intense pain imaginable. When the patient was
in pain, the patients selected a number or facial expression
that best represented their pain level, or the medical staff
asked the patient, “How severe is your pain?”, and then the
medical staff selected a number according to the patient’s
description of the pain. The pain scores were grouped into
mild [1-3], moderate [4-6], and severe pain [7-10]. An
analgesia pump was used when the VAS score was >5.

Statistical analysis

The measurement data are expressed as the mean = standard
deviation (SD), and the count data are expressed as rates.
A -test was used to compare measurement data, and the ’
test was used to compare count data. P<0.05 was considered
statistically significant. Statistical analyses were run by IBM
SPSS Statistics 23.
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Results

A total of 102 patients underwent MIE surgery in the
first ward of the Department of Thoracic Surgery in our
hospital between February 18, 2014, and August 29, 2014,
and met the inclusion criteria, including 52 patients in the
study group and 50 patients in the control group. Patients
in the two groups did not differ significantly in sex, age,
body weight, or surgical duration (P>0.05) (Table 1).

Surgical situation

All surgeries in both groups were successfully completed as
planned. The anesthesia methods and drugs used during the
operation were the same. The surgical duration, blood loss,
and the number of lymph node dissections did not differ
significantly between the two groups. No patient had an
indwelling thoracic tube, but they each had an indwelling
19-gauge silicone mediastinal drainage tube (Table 2).

Postoperative situation

Three patients in the study group and 10 patients in the
control group used an analgesia pump (P=0.031). The pain
scores assessed at postoperative day 30 were significantly
different between the two groups (P=0.048). The basic
information of the study group and the control group did
not significantly differ (Table 2).

Discussion

Pain can induce various negative effects in the body, such
as effects on metabolism, endocrine activity, respiration,
circulation, stress, nerves, and mental status, and has
become an important medical problem affecting human
health (6). In the era of thoracotomy and esophagectomy,
before the advent of MIE, the incision length was generally
20-30 cm, muscles and even intercostal nerves were cut,
rib fractures and even resection were possible during the
surgery, and an indwelling thoracic tube was placed after
esophagectomy. Many patients suffered intense pain after
surgery, and many patients were discouraged when they
heard they would need a thoracotomy. They were afraid
of the surgery and chose other treatment methods, losing
valuable time and their opportunity for the best treatment
method.

Esophageal carcinoma is more common in elderly
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Table 1 Baseline demographic and clinical characteristics of esophageal carcinoma patients

Variable Preemptive analgesia (n=52) Control (n=50) v/F/W P value
Mean age [range] 61.87 [43-74] 62.20 [45-79] 0.212 0.832
Sex, n (%) 0.316 0.665
Female 14 (26.92) 16 (32.00)
Male 38 (73.08) 34 (68.00)
Location of tumor, n (%) NA 0.929
Upper 9 (17.31) 7 (14.00)
Mid 22 (42.31) 21 (42.00)
Lower 21 (40.38) 21 (42.00)
MPC 0 1(2.00)
cTNM stage 7", n (%) 1.496 0.492
I 9(17.31) 6 (12.00)
I 35 (67.31) 32 (64.00)
M 8 (15.38) 12 (24.00)
Neoadjuvant treatment, n (%) 0.738 0.473
Yes 13 (25.00) 9 (18.00)
No 39 (75.00) 41 (82.00)

n, number; NA, not available; MPC, multiple primary cancer; cTNM, clinical tumor/node/metastasis stage.

patients, who often have chronic comorbidities such as
chronic bronchitis and coronary heart disease. Postoperative
pain can affect the deep breathing and postoperative
coughing of patients, and secondary bronchial secretions
can cause pneumonia and atelectasis, which may even lead
to respiratory failure in severe cases. Patients are afraid
of getting out of bed due to pain, which increases the
risk of deep vein thrombosis and negatively impacts the
recovery of bowel motility. MIE has markedly reduced but
cannot completely prevent postoperative pain. Effective
pain relief after thoracic and abdominal surgery has
always been considered an important factor in ensuring a
speedy recovery, reducing complications, and shortening
hospitalization (6).

In our clinical observations before starting this study, we
found that after MIE, the patient’s pain mainly originated
from the upper abdominal incision, while the pain in the
chest and abdomen was almost negligible. Therefore,
we thought that a preintervention for pain at the upper
abdominal incision was particularly important.

The analgesic strategy of local infiltration can provide
a strong analgesic effect and reduce the application of
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opioids after surgery, thereby reducing adverse events and
shortening hospitalization (7-9). A prospective, double-
blinded, randomized, controlled trial in Australia reported
by Huang er a/l. (10) showed that the local intraperitoneal
injection of ropivacaine had an analgesic effect within
6 h after emergency laparoscopic appendectomy and
reduced the dosage of postoperative opioid analgesics. In
a prospective randomized control trial, Liang ez /. (11)
studied the efficacy and safety of different doses of
ropivacaine for laparoscopy-assisted infiltration analgesia
in patients undergoing laparoscopic cholecystectomy.
The results showed that regardless of the dose used, local
ropivacaine infiltration anesthesia at the incision successfully
reduced the pain intensity of patients who underwent
laparoscopic cholecystectomy. A study by Dam ez al. (12)
also found that preoperative block anesthesia of the bilateral
quadratus lumborum muscles reduced postoperative
opioid use and delayed the first opioid requirement after
laparoscopic nephrectomy.

Ropivacaine is used in many surgeries because it is a
long-acting anesthetic with a clear analgesic effect, a fast
onset, few adverse effects, and an onset time after topical
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Table 2 Intraoperative and postoperative outcome
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Variable Preemptive analgesia (n=52) Control (n=50) V/F/W P value
Intraoperative data
Mean operative time (SD, min) 190.37 (43.63) 205.70 (38.46) 1.847 0.068
Mean blood loss (SD, mL) 85.71 (62.85) 77.66 (63.36) 0.625 0.533
Median lymph nodes retrieved (n, range) 20 [15-41] 20 [15-48] 0.713 0.478
R1/R2 resection (n, %) 0 0 NA NA
Postoperative data
Median postoperative hospital stay (range, days) 8 [5-45] 10 [6-31] 0.300 0.765
Myocardial arrhythmia, n (%) 5(9.62) 7 (14.00)
Pneumonia, n (%) 6 (11.54) 9 (18.00)
Anastomotic leakage, n (%) 2 (3.85) 2 (4.00)
Recurrent laryngeal nerve injury, n (%) 6 (11.54) 8 (16.00)
30-day/in-hospital mortality, n (%) 0 0 NA NA
90-day mortality, n (%) 0 0 NA NA
Pathological data
Type of carcinoma, n (%) NA 0.523
Squamous cell carcinoma 48 (92.31) 44 (88.00)
Adenosquamous carcinoma 2 (3.85) 1 (2.00)
Adenocarcinoma 2 (3.85) 4 (8.00)
Small cell carcinoma 0 1 (2.00)
pTNM staging 7", n (%) NA 0.788
pCR 2 (3.85) 1(2.00)
I 12 (23.08) 9 (18.00)
I 26 (50.00) 25 (50.00)
n 12 (23.08) 15 (30.00)
Pain control data
Analgesic pump, n (%) 3 (6.77) 10 (20.00) 4.642 0.031*
VAS 30 days after surgery, n (%) 3.911 0.048*
0 44 (84.62) 34 (68.00)
1 8 (15.38) 16 (32.00)

*, statistically significant (P<0.05). n, number; SD, standard deviation; NA, not available; pTNM, tumor/node/metastasis; pCR, pathological

complete response; VAS, visual analog scale.

application of 2-6 h (13). Our retrospective study also
indicated that the 6-, 12-, 18-, and 24-h VAS scores of
the study group, which received anesthetization of the
upper abdominal incision by local ropivacaine infiltration,
were significantly lower than those of the control group
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(P<0.05). The use of analgesia pumps in the study group
was lower than that of the control group. Although the
postoperative time to get out of bed and postoperative
bowel movement recovery time were similar between
groups, local ropivacaine infiltration showed certain
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advantages. Our findings indicate that ropivacaine has a
good topical analgesic effect and is beneficial to the patient’s
postoperative recovery, which is consistent with the
aforementioned studies.

In the beginning of the 20th century, the concept of
preemptive analgesia was proposed and was slowly applied
in clinical medicine. Animal experiments have shown
that preemptive analgesia can effectively prevent pain
sensitization and reduce postoperative pain. Preemptive
analgesia has a better effect than traditional postoperative
pain relief methods. Preemptive analgesia can significantly
reduce the application of opioid analgesics and analgesic
pumps, which is consistent with our research findings (14).
The greatest theoretical advantage of preemptive analgesia
is that it effectively blocks chronic pain. The pain scores at
30 days after the operation in this study effectively confirm
this theory and are consistent with reports from previous
studies (14-16).

Although ropivacaine local infiltration anesthesia is
effective for postoperative analgesia, the following issues
still need to be addressed: (I) for patients undergoing
neoadjuvant chemotherapy, further study is needed
to investigate whether neoadjuvant chemotherapy has
an impact on local anesthesia and analgesia. (II) How
the concentration or dosage of ropivacaine impacts its
analgesic effect is not clear. Liang et /. (11) showed that
all different concentrations of ropivacaine had similarly
good postoperative analgesic effects, suggesting that the
analgesic effect of ropivacaine may not be closely related
to its concentration. (IIT) The relationship between the
dose and the analgesic effect needs to be further evaluated.
In this study, we applied ropivacaine half an hour before
the operation. Further study is needed to determine the
optimal ropivacaine application time. (IV) Whether topical
application of ropivacaine affects incision healing is not
clear. We did not find any complications at the upper
abdominal incision of the patients in the study group,
suggesting that topical ropivacaine application may have no
adverse effect on incision recovery. However, the sample
size in this study was small, and further study is needed to
confirm our findings.
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