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To evaluate the effectiveness of prolonged block of the transverse abdominal space compared with analgesia based on ketoprofen and
tramadol after operations for closing intestinal stomas from local access.

The prospective single-center randomized study included 74 patients aged from 23 to 83 years (Me=61; 01=49-Q3=67) during
the period January-December 2021. Patients were randomly divided into two groups depending on the method of postoperative pain relief. Randomization
was carried out using the envelope method. The main group consisted of 41 patients who, for pain relief after surgery, had a catheter installed for
prolonged block of the transverse abdominal space. In case of ineffectiveness, ketoprofen and tramadol were prescribed according to the regimen. The
comparison group consisted of 33 patients who received postoperative analgesia based on ketoprofen as the main drug and tramadol as a rescue drug.
The groups were statistically comparable in terms of basic characteristics. Over the course of 4 days, we assessed the daily dosage of tramadol and
ketoprofen, the level of dynamic and static pain on a digital rating scale, the time and degree of activity, the frequency of urinary retention, the occurrence
of nausea and vomiting, the timing of return to good nutrition and restoration of bowel function, and the duration of postoperative treatment.

The study included 74 patients. In the main group, on the first day, the frequency of additional use of tramadol (17% versus 57.6%, p=0.0007)
and the frequency of use of submaximal daily dosage (0% versus 24.2%, p=0.003) were statistically significantly lower than in the comparison group. In
the comparison group, the frequency of ketoprofen use was higher on days 2 (54% vs. 94%, p=0.0004), days 3 (36.6% vs. 76%, p=0.0018) and days 4 (19%
versus 52%, p=0.0081) due to the administration of the maximum daily dosage (all comparisons given are statistically significant). There were no
statistically significant differences between the groups in terms of the level of pain at rest and movement, as well as the level of activity of the patients.
The period of activity in patients of the main group during the day was statistically significantly longer on the 2nd (on average 30 minutes versus 15
minutes, p=0.0187) and 3rd day (on average 60 minutes versus 45 minutes, p=0.043).

Extended block of the transverse abdominal space is an effective method of pain relief after operations to close an intestinal stoma from
local access, significantly reducing the need for non-steroidal anti-inflammatory drugs and opioid analgesics.
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ASA - physical status of patients according to the
classification of the American Society of
Anesthesiologists

NRS — numeric rating scale

INTRODUCTION

Surgical interventions to restore intestinal
continuity vary significantly in scope [1]. In the case
of a previously formed single-barrel intestinal stoma
during the Hartmann procedure, restoration of
intestinal continuity involves laparotomy and
formation of a colorectal anastomosis, which
requires appropriate anesthesia and postoperative
pain relief. General anesthesia in such an operation
is often combined with neuraxial blocks, and in the
postoperative period, prolonged epidural analgesia is
used due to severe pain syndrome [2].

When closing double-barreled intestinal stomas,
surgical intervention can be performed from a local
approach. The smaller size and unilateral location of
the wound allow the use of such methods of regional
analgesia as fascial blocks of the anterior abdominal
wall (for example, prolonged block of the transverse
space of the abdomen or square lumbar block);
prolonged intra-wound infiltration analgesia and
paravertebral block [3-6]. With a postoperative
wound size of 5-10 c¢m, the negative effects of
epidural analgesia (motor block of the lower

NRSm - numeric rating scale of pain during movement
NRSr - numeric rating scale of pain at rest

NSAIDs — non-steroidal anti-inflammatory drugs

TAB - transverse abdominal block

extremities, suppression of pelvic functions and
hypotensive effect) prevail over the analgesic effect
and can slow down the patient's postoperative
recovery.

Extended block of the transverse space of the
abdomen is free from many side effects of epidural
analgesia and at the same time provides a
comparable level of pain relief [7]. The zone of pain
sensitivity block is limited to one side of the anterior
abdominal wall, which is sufficient for adequate
postoperative pain relief.

In case of refusal of regional methods, a common
pain relief scheme is the use of non-steroidal anti-
inflammatory drugs (NSAIDs) in combination with
opioid analgesics as drugs for stopping breakthrough
pain [2]. Opioid analgesics slow down the activation
of patients in the postoperative period due to the
sedative effect, nausea and vomiting, and decreased
motility of the gastrointestinal tract.

In this regard, in operations to close intestinal
stomas from local access, neurofascial blocks have an
advantage as an alternative to traditional methods of
postoperative pain relief.
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The aim of this study was to evaluate the efficacy
of prolonged transversus abdominis block compared
with NSAID- and tramadol-based analgesia after
locally approached double-barrelled intestinal stoma
closure procedures.

MATERIAL AND METHODS

A prospective, single-center, randomized,
unblinded clinical study was conducted from January
2021 to December 2021. It included 77 patients aged
23to 83 years (Me=61;Q1=49-Q3=67),30 women
(39%), 47 men (61%).

All patients had previously undergone surgery for
rectal cancer, diverticular disease, familial
adenomatosis of the colon, sigmoid colon cancer,
ulcerative colitis, Crohn's disease, primary multiple
cancer and were admitted to the clinic for intestinal
stoma closure surgery. Sixty-five patients had an
ileostomy, six had a transverse stoma, and three had
a separate ileoascendostoma.

Inclusion criteria for the study: proposed
operation to close a double-barreled intestinal stoma
from local access.

Exclusion criteria: refusal of regional methods of
anesthesia, refusal to participate in the study,
intolerance to local anesthetics, patient's condition
according to ASA above class III.

Exclusion criteria: changes in the volume of
anesthetic care, changes in surgical tactics,
emergency surgical interventions in  the
postoperative period.

Three patients were excluded from the study: in
2 cases, there was a change in the type of anesthesia,
and in one case, there was a need for emergency
surgery in the immediate postoperative period due to
failure of the interintestinal anastomosis.

Thus, 74 patients were included in the analysis,
who, after familiarization and signing of voluntary
informed consent, were randomized into two groups
using the “blind” envelope method.

The main group consisted of 41 patients, the
comparison group included 33 patients.

When comparing for homogeneity, no
statistically significant differences were found
between the groups in terms of the main
characteristics (Table 1).

Table 1
Comparison of groups for homogeneity

Indicators Main group Comparison R*
(n=41) group
(n=33)
Age, years, Me 59 (45-64) 62 (51-69) 0.10

(quartiles)

Height, cm, Me 170 (164-178) | 174 (163-177) |  0.66

(quartiles)

Weight, kg, Me 74 (64-84) 75 (65-85) 0.32
(quartiles)
ASA, %: 0.68
I 73.2 78.8
1l 26.8 21.2

Duration of anesthesia, 100 (85-105) 100 (85-110) 0.89
min, Me (quartiles)

Operation duration, min, 70 (55-75) 70 (65-80) 0.14
Me (quartiles)

Propofol dosage, mg, 400 (400-500) | 400 (300-400) 0.57

Me (quartiles)

Bupivacaine dosage, mg, | 12.5(12.5-15) | 12.5(12.5-15) 0.96

Me (quartiles)

Notes: * — Mann-Whitney test. ASA — physical status of patients according
to the classification of the American Society of Anesthesiologists

Anesthetic care included spinal anesthesia with a
block level of up to ThVI (Bupivacaine Spinal Heavy®
KURSK BIOFABRIKA, "BIOK", FKP (Russia),
Bupivacaine at a dosage of 12.5-15 mg) in
combination with sedation with  Propofol
(depression of consciousness up to RASS score 2).

In the main group, after the operation, a catheter
for prolonged wunilateral lateral block of the
transverse abdominal plane (TAB) was installed
under ultrasound navigation, into which a 0.2%
ropivacaine solution of 20 ml was injected every 8
hours. If the pain syndrome persisted, a 100 mg
ketoprofen solution was administered intravenously;
in some cases, additional ketoprofen administration
was necessary, but the maximum daily dosage did
not exceed 200 mg/day. If this type of analgesia was
ineffective, patients were additionally prescribed an
injection of a 5% tramadol solution of 100 mg
intramuscularly.

In the comparison group, postoperative pain
relief was performed according to the standard
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technique adopted in the clinic for patients of this
category, which included a double injection of
ketoprofen solution at 100 mg every 12 hours. If pain
relief was insufficient, patients were additionally
prescribed an injection of tramadol solution, 5% 100
mg intramuscularly. In the absence of severe pain
syndrome, the patient had the right to refuse the
ketoprofen injection, which was noted in the
questionnaire.

Patients in both groups were routinely prescribed
intestinal motility stimulants (metoclopramide) and
gastroprotectors (famotidine) in the postoperative
period. On the day of surgery, patients were
prescribed bed rest.

In the postoperative period, all patients filled out
questionnaires for four postoperative days, which
recorded the maximum level of static and dynamic
pain on a numeric rating scale (NRS), activity level
(described below), duration of activity (minutes per
day), time to restore full food intake, diuresis, time
to restore bowel function (on what day the first
passage of gases and stool occurred), frequency of
nausea and vomiting. In the first group, ketoprofen
consumption was assessed. In both groups, tramadol
consumption was taken into account.

The patient's activity level was determined as
follows:

0 — complete lack of activity during the day and
staying in bed,

I - goes to the toilet,

IT - goes to the dressing room,

III - moves freely around the clinic.

The parameters were assessed on the first (day of
surgery, 1), second (2), third (3), and fourth days (4).

Statistical data processing was performed using
the Statistica v. 13 (StatSOFT) program. All
continuous data were distributed abnormally, the
indicators are presented as medians (first quartile—
third quartile). The Mann-Whitney test was used to
compare quantitative and ordinal features.
Qualitative features were compared using the
Pearson y ? test with Yates' correction. Differences
were considered statistically significant at p< 0.05.

RESULTS

In patients of the main group, the level of pain
syndrome on the first day reached moderate values
and was 4 (2-6) points at rest (NRSr) and 6 (4-8)
points in motion (NRSm) (Fig. 1-2). Subsequently,
the median values of NRSr decreased by 1 point every
postoperative day: 3 (2—4) points on the 2nd day, 2
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Fig. 1. Dynamics of pain intensity according to the numerical rating
scale at rest (NRSr) in the postoperative period
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Fig. 2. Dynamics of pain intensity according to the numerical rating
scale in motion (NRSm) in the postoperative period

(1-4) points on the 3rd and 1 (0-3) point on the 4th.
The same dynamics of pain reduction were noted
when assessing in motion: 5 (4-6) points, 4 (3-6)
points and 3 (2-4) points on the 2nd, 3rd and 4th
days, respectively.

In the comparison group, the level of pain
syndrome was also maximal on the 1st day after
surgery (Figs. 1 and 2). The level of NRSr during the
1st day was equal to 5 (4-7) points, which only in this
single case reflected a tendency to increase
compared to the main group (p = 0.09), the level of
NRSm was 6 (5-8) points. The median values of NRSr
and NRSm were 4 (2-4) and 6 (4-6) points on the
2nd, 2 (1-4) and 4 (2-5) points on the 3rd, and 2 (1-
3) and 3 (1-4) points on the 4th. day, respectively,
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while no statistically significant differences were
found compared to the main group.

The first part of Table 2 presents data on the
frequency of use and daily dose of ketoprofen in the
groups on the 1st, 2nd, 3rd and 4th days of the
postoperative period. As can be seen from the table,
on the 1st day, the frequency of ketoprofen use
between the groups did not differ. Also, no
statistically and clinically significant differences in
the daily dose of ketoprofen were found between the
groups.

Table 2
Frequency of use and daily dose of ketoprofen and
tramadol in groups

Indicators Main group Comparison R*
(n=41) group (n=33)
Ketoprofen on the 1st day
Frequency of use, n (%) 38 (93) 27 (82) 0.2875
100 mg/day, n (%) 16 (39) 6(18) 0,0903
200 mg/day, n (%) 22 (54) 21 (64) 0.5302
Ketoprofen on the 2nd day
Frequency of use, n (%) 39 (95) 33 (100) 0.5720
100 mg/day, n (%) 17 (41) 2 (6) 0,0014
200 mg/day, n (%) 22 (54) 31 (94) 0,0004
Ketoprofen on the 3rd day
Frequency of use, n (%) 30(73.2) 27 (82) 0.5478
100 mg/day, n (%) 15 (36.6) 2 (6) 0,0047
200 mg/day, n (%) 15 (36.6) 25 (76) 0.0018
Ketoprofen on the 4th day
Frequency of use, n (%) 23 (56) 23 (70) 0.3381
100 mg/day, n (%) 15 (37) 6(18) 0,1373
200 mg/day, n (%) 8(19) 17 (52) 0,0081
Tramadol on the 1st day
Frequency of use, n (%) 7(17) 19 (57.6) 0,0007
100 mg/day, n (%) 0 2 (6) 0.38
200 mg/day, n (%) 7(17) 9(27.2) 0.44
300 mg/day, n (%) 0 8(24.2) 0.003
Tramadol on the 2nd day
Frequency of use, n (%) 0 1(3) 091
300 mg/day, n (%) 0 1(3) 0.91

Note: * — Pearson y 2 test with Yates correction

On the 2nd, 3rd and 4th days, no differences in
the frequency of drug administration were noted
either, but the daily dose of ketoprofen differed
significantly at the observation stages. Ketoprofen at
the maximum dose (200 mg/day) was prescribed
more often in the comparison group: on the 2nd
day - in 22 patients (54%) of the main group and 31
patients (94%) of the comparison group (p = 0.0004),
on the 3rd day, respectively - in 15 (36.6%) and 25
patients (76%) (p = 0.0018), and on the 4th day - in 8
(19%) and 17 patients (52%), respectively (p = 0.0081)
(all comparisons are statistically significant).

The second part of Table 2 presents data on the
frequency of use and daily dose of tramadol in the
groups. The presented data show that the frequency
of use and daily dose of tramadol on the first day of
the postoperative period were statistically and
clinically significantly lower in the main group
(Table 2). In this group, tramadol was used on the day
of surgery in 7 patients (17%), and in the comparison
group - in 19 patients (58%) (p = 0.0007), while the
submaximal dose of tramadol (300 mg / day) was
prescribed only to 8 patients (24.2%) of the
comparison group (p = 0.003). On the 2nd day in the
main group there was no need to prescribe the drug,
in the comparison group tramadol was prescribed to
only one patient at a dosage of 300 mg. The
differences between the groups on the 2nd day were
statistically insignificant.

Table 3 presents the level of patient activity by
grade during the first 4 days and a comparison of the
activity period per day. The analysis showed that
more than half of the patients in both groups
corresponded to grade III activity, although there
were some differences, but they were not statistically
significant: on the 2nd day, grade III activity was
noted in 17 patients (52%) of the main group and 26
patients (63.4%) of the comparison group (p =
0.6904), on the 3rd, respectively, in 28 (85%) and 37
(90%) (p=0.7278). On the 4th day, almost all patients
reached grade III activity.

When comparing the duration of patients’
activity during the day, it was found that in the
comparison group the period of activity on the 2nd
day was statistically significantly lower than in the
main group: 15 (10-30) minutes versus 30 (20-60) (p
= 0.0187) on the 2nd day and 45 (20-60) minutes
versus 60 (40-90) minutes (p = 0.043) on the 3rd day
(Table 3). By the 4th day, the indicators had
equalized in both groups of patients. Thus, the
median of the daily activity time in patients of the
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Table 3
Patient motor activity

Table 4
Incidence of postoperative nausea, vomiting and
bowel recovery parameters

Degree and time Main group Comparison group p
motor activity (n=41) (n=33)
2nd day
0 degree, n (%) 0(0) 0(0) 1"
| degree, n (%) 3(7.4) 4(12) 0.7624*
Il degree, n (%) 12 (29.2) 12 (36) 0.6904"
11l degree, n (%) 26 (63.4) 17 (52) 0.4270*
L’:&S;iﬁé‘;w 30 (20-60) 15(10-30) | 0.0187*
3rd day
0 degree, n (%) 0(0) 0(0) 1"
| degree, n (%) 0(0) 1(3) 0.9128"
|1 degree, n (%) 4 (10) 4(12) 0.9594"
11l degree, n (%) 37 (90) 28 (85) 0.7278"
:4';"(232 fnclte“sty 60 (40-90) 45 (20-60) 0,043
4th day
0 degree, n (%) 0(0) 0(0) 1"
| degree, n (%) 0(0) 0(0) 1"
|1 degree, n (%) 1(2) 0(0) 0.9128*
11l degree, n (%) 40 (98) 33 (100) 0.9128"
Time of activity, 60 (60-120) 60 (30-60) 011
Me (quartiles)

Indicators Main group Comparison group p+
(n=41) (n=33)
1st day
Nausea, n (%) 11 (26.8) 15 (45.5) 0.16
Vomiting, n (%) 8(19.5) 9(27.3) 0.61
2nd day
Nausea, n (%) 8(19.5) 3(9) 0.36
Vomiting, n (%) 1(2.4) 0(0) 0.91
Gas emission, n (%) 32 (78) 23 (70) 0.58
Stool, n (%) 12 (29) 5(15) 0.25
3rd day
Nausea, n (%) 3(7.3) 1(3) 0.77
Vomiting, n (%) 1(2.4) 0(0) 0.91
Gas discharge n (%) 39 (95) 29 (88) 0.48
Stool, n (%) 27 (66) 17 (52) 0.31
4th day
Nausea, n (%) 3(7.3) 1(3) 0.73
Vomiting, n (%) 1(2.4) 0(0) 0.93
Gas discharge, n (%) 38 (92) 30 (91) 0.49
Stool, n (%) 35 (85) 27 (82) 0.53

Notes: * — Pearson y 2test with Yates correction; ** — Mann-Whitney test

main group exceeded the corresponding indicators in
the comparison group on the 2nd and 3rd days by 15
minutes, which may also have a certain clinical
significance, given the generally low indicators of
patients’ mobility.

Table 4 shows the frequency of nausea, vomiting
and parameters of intestinal activity recovery (gas
passage and stool appearance). As can be seen from
the table, according to these parameters, both groups
did not differ statistically significantly throughout
the entire postoperative period.

The time of restoration of natural food intake in
the main group did not statistically significantly
differ from those in the comparison group on the 2nd
(23 versus 14 patients, respectively; p = 0.35), 3rd (37
and 28 patients; p = 0.73) and 4th day (38 and 32
patients, p = 0.77) (Fig. 3).

Note: * — y 2-Pearson test with Yates correction

Dona
nauwneHTos, %
100 -
50 —
z
80 /]/)”
70 —
7
60 r
50 -
40
30
20
10
]
2-e cyTKH 3-u cyTRM 4-e CyTKH
e OCHOBHaAA rpynna 56 90 93
KowTponsHaa rpynna 42 85 97

Fig. 3. Percentage of patients who regained adequate nutrition

Urinary retention in the postoperative period
occurred mainly on the 2nd day of the postoperative
period, 2 cases in each group (4.9% and 6.5%,
respectively (p = 0.77). On the 3rd day, this
complication occurred in 1 patient in the main group
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(2.4%), and did not occur at all in the comparison
group (p =0.91)

The postoperative hospital stay between the
groups did not differ statistically significantly: 6 (4—
7) in the main group and 5 (5-7) in the comparison
group (p = 0.31).

DISCUSSION

There are a number of studies in the medical
scientific literature proving the effectiveness of
prolonged TAB after operations to close double-
barreled intestinal stomas from local access. In the
study by Nair A. et al., a single unilateral double
subcostal and posterior block of the transverse
abdominis space was used in comparison with
placebo [5]. The result of the study was a significant
statistically significant reduction in the dose of
opioids on the 1st day (3.29+2.78 mg and 9.23+2.94
mg of morphine, p = 0.001) and a tendency to a
decrease in the frequency of postoperative nausea
and vomiting in the transverse abdominis space
block group.

In the study by P. Morarach et al., the analgesic
efficacy of the modified prolonged TAB (MPTAB) was
compared with opioid-based analgesia in patients
after intestinal loop stoma closure surgery [8]. The
peculiarity of using the modified extended TAB was
that surgeons directly visualized the process of
catheter placement. This slightly increased the size
of the wound surface and, perhaps, was redundant
with the increasing availability of ultrasound
navigation. In this study, a continuous infusion of a
local anesthetic solution was used. Opioid
(morphine) consumption, numerical pain scores
during the first three postoperative days, and the
timing of bowel function recovery were recorded.
Total morphine consumption in patients with
MPTAB was significantly lower than in patients in
the group without the regional technique (7.4 and
19.59 mg of morphine, respectively, p < 0.005), no
statistically significant differences in the level of
pain syndrome were found. The authors concluded
that the MPTAB with a low dose of local anesthetics
is effective analgesia for local access loop ostomy
closure procedures.

In the work of A. Maeda et al., a different type of
surgical intervention was chosen, significantly larger
in volume — living liver donation [9]. During the
study, in one of the groups of patients, the authors
used bilateral block of the transverse space of the
abdomen for the purpose of postoperative analgesia.

As a basic method of pain relief, patients in both
groups received a continuous infusion of fentanyl
solution with the possibility of controlled bolus
administration. In the extended block group, a
significant decrease in fentanyl consumption was
found within 48 hours (5.5 (0-11.9) pg/kg and 18.0
(13.2-20.5) pg/kg, p <0.01), and there was also an
almost complete refusal of bolus administration (0
(0-0.7) ug/kg and 0.9 (0-2.7) ug/kg, p =0.04).

The results of the presented studies showed that
the use of prolonged TAB, regardless of the volume
of surgical intervention, entails a significant
reduction in the consumption of opioid analgesics.

In our prospective randomized study, the use of
prolonged TAB also significantly reduced the
consumption of intravenous painkillers: opioids
(tramadol) and NSAIDs (ketoprofen). We believe that
this indicator more clearly demonstrates the
advantage of the prolonged TAB technique than
assessing the level of pain syndrome using subjective
criteria such as a digital rating scale or visual analog
scale.

Our clinical study also established that prolonged
TAB does not lead to a decrease in the level of pain
syndrome according to the NRS, either at rest or in
motion. Similar data are presented in a number of
foreign publications [5, 7-10]. However, compared to
foreign studies, our study used tramadol, which has
less analgesic activity than morphine and fentanyl.

At the same time, statistically significant
differences in the duration of daily activity of
patients were revealed in favor of patients in the
main group. Considering the revealed low indicators
of patient mobility in the early stages of the
postoperative period, the median of daily activity in
both groups (30 minutes in the main group and 15
minutes in the comparison group on the 2nd day (p =
0.0187) and 60 and 45 minutes (p = 0.043) on the 3rd
day, respectively), it can be assumed that the
difference of 15 minutes has a certain clinical
significance, contributing to faster rehabilitation of
patients.

Reducing opioid analgesic consumption and
increasing activity time has a beneficial effect on
postoperative recovery of patients and is in line with
current trends in enhanced recovery programs in
surgery [11].

Analyzing such indicators as the start of fluid
intake, time until the onset of bowel activity, the
incidence of postoperative nausea and vomiting, and
the duration of the postoperative period (number of
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postoperative hospital days), we paid attention to
some publications. Thus, R. Tikuisis et al. [10] in
laparoscopically assisted colon surgeries noted a
statistically significant difference between the
groups (patients with transverse abdominis muscle
block and with intravenous postoperative analgesia)
in the following parameters: earlier start of fluid
intake (26.81 +5.21 hours and 31.09 = 2.69 hours, p <
0.0001), time to restore a full diet (34.13 + 3.88 hours
and 38.41 + 3.82 hours, p < 0.0001), bowel activity
(27.69 = 3.70 hours and 33.34 * 3.32 hours, p <
0.0001) and hospital stay (5.34 + 2.54 days and 7.50 +
3.03 days, p = 0.001) in the group of patients who
underwent prolonged TAB. In the study by A. Maeda
et al. [9] it was also noted that the recovery of
patients after surgery was more effective in such
parameters as the number of missed meals (7 (7-7)
and 7 (7-8); p=0.02)), postoperative nausea and
vomiting between 24 and 48 hours (2 cases out of 16
and 9 cases out of 16; p <0.01) in the group of patients
with the regional technique. In the publication by P.
Morarach et al., when comparing groups of patients
who underwent prolonged block of the transverse
abdominis muscle and intravenous analgesia with
opioids, it was also noted that in the first group
postoperative rehabilitation occurs earlier in such
parameters as the first passage of gases (after 35 and
42 hours, p <0.05), the time interval before the first
intake of liquid (41 and 46.5 hours, p <0.05). In
addition, the length of hospital stay after surgery is
statistically significantly reduced (85 and 96 hours,
p <0.01) [8].

According to the results of our study, no
advantage of the regional technique over
intravenous anesthesia was found in terms of the
parameters of restoration of physiological functions
such as the time to restore adequate nutrition, bowel
function, frequency of urinary retention, and the
duration of postoperative hospital stay.
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