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Chronic postsurgical pain (CPSP) is defined as pain that develops or increases in intensity after a surgical procedure
and persists for at least three months. Its prevalence rate ranges from 5% to 54%.

Aim - to assess the prevalence of CPSP among children at the age of 7-18 years residing in the Precarpathian region
at three and six months after herniorrhaphy, orchiopexy and Bernardi procedure.

Materials and methods. There were observed 92 children at the age of 7-18 years, who underwent treatment for abdominal
wall hernia, cryptorchidism, varicocele, and hydrocele at the surgical department. Children were divided into the following groups:
Group laincluded children at the age of 7-12 years with acute pain syndrome in the postoperative period; Group 1b comprised
children at the age of 13-18 years with acute pain syndrome in the postoperative period; Group 2a included children at the age of
7-12 years with chronic pain syndrome; Group 2b included children at the age of 13-18 years with chronic pain syndrome.

Results. The prevalence of CPSP following surgery among children of the Precarpathian region was found to be 33.7%,
with a male predominance (p<0.05). There was an increased need for postoperative pain management with paracetamol in
children of Group 2a (p<0.05). The mean scores of the Face, Legs, Activity, Cry, Consolability (FLACC) scale were signifi-
cantly higher in children of Group 2a, 2b as compared to Group 1a, 1b (p<0.05). The Visual Analogue Scale (VAS) confirmed
greater pain intensity in children of Group 2a on the second and third days of treatment (p<0.05).

Conclusions. The high prevalence of chronic pain in children after herniorrhaphy, orchiopexy by Petrivalsky /
Schoemaker technique, Ross and Bernardi procedures is due to ineffective perioperative pain management that requires
the use of additional analgesia techniques, including regional ones.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was
approved by the Local Ethics Committee of the participating institution. The informed consent of the patient was ob-
tained for conducting the studies.

No conflict of interests was declared by the authors.
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MowwupeHicTb XpoHiuHoro 6onto y gitei Mpukapnartra nicnhs repHiopadii, opxonekKcii Ta onepauii bepHapai.
PeTpocneKTMBHO-NPOCNEKTUBHE AOCNIAXKEHHA
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XpoHiuHui nicnaonepauiiHuid 6inb (CPSP — chronic postsurgical pain) — e 6ib, WO po3BMBAETLCA a0 NOCUIOETLCA | 36epiraeTbes
LOHaliMeHLLIe NPOTAFOM TPLOX MIcALLi8 nicaA XipypriyHoT npoLeaypu. oro NowmpeHicTb KONMBAETLEA Big, 5% A0 54%.
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Merta — OLiH1TM NOLIMPEHICTb XPOHIYHOrO NicnsonepauiiHoro 6onto y Aitel MpukapnaTTa Bikom 7—18 pokis Yepes 3 Ta 6 micaLiB nicas
onepadin repHiopadii, opxonekcii Ta onepauii bepHapai.

Marepianu Ta metoam. Cnoctepiranocb 92 aiteit Bikom Big 7 4o 18 pokiB, AKi 3HAXOAWAUCH HA NiKYBaHHI Y XipypriuHOMY BiAAiNeHHI 3 npuBoay
TP YepeBHOI CTIHKKM, KPUNTOPXi3My, BapuKoLene Ta rigpouene. [itn 6yau posnogineHi Ha rpynu: 1a — aitn 7-12 pokis i3 roctpum 6016081M
CMHAPOMOM B nicasonepauiiHomy nepiogi, 16 — aitn 13—18 pokis i3 rocTpum 601b0BUM CUHAPOMOM; 2a rpyna — 4iTn 7-12 pokis
i3 XPOHIYHMM 60NbOBUM CUHAPOMOM, 26 rpyna — AiT 13—18 pPoKiB i3 XPOHIYHUM 6ONbOBUM CUHAPOMOM.

Pe3ynbraty. MowwmpeHicTb XPOHIYHOTO 60/1bOBOrO CUHAPOMY NiCAA NepeHeceHnx onepawiin y aitei Mpukapnatra cTaHoBUTb 33,7%, i BiH
nepeBsaae y xnonuukis (p<0,05). 3pocTae HeobxigHICTb 3He6ONEHHA NapaLleTaMoNoOM Y AiTel 2a rpynu B nichsonepawintHomy nepiogi
(p<0,05). Y 2a Ta 26 rpynax cepeaHi 3HaueHHs wkanu FLACC (Face, Legs, Activity, Cry, Consolability — 06a14us, HOrM, aKTUBHICTb, N1ay,
BTiLLIHICTb) AOCTOBIPHO BULLI NopiBHAHO i3 1a Ta 16 rpynamu (p<0,05). BisyanbHa aHanorosa wkana (BALL) niaTBepasKye 3pocTaHHA
iHTeHCMBHOCTI 600 Y AiTelt 2a rpynu Ha Apyry i TpeTio gobm (p<0,05).

BuCHOBKK. B1COKa noluMpeHicTb XpoHiuHoro 6010 y AiTelt nicna nepeHeceHUX onepaLii 3 npuBoAay repHiopadii, opxonekcii Ta onepatuji
BepHapai popmyeTbes yepes HeedeKTMBHE NepuonepaLiiHe 3He60NEHHS, LLLO BUMAra€ BUKOPUCTaHHA AOAATKOBUX METOZiB aHanbresii,
B TOMY YNCAi PEriOHAPHMX.

LocnigXeHHA BUKOHAHO BignoBiAHO A0 NpuHUMNIB MenbCiHCbKOT geknapauii. MPOoTOKON fOCNiAXKEHHA YXBaNeHO JTIOKAaNbHUM eTUYHUM

KOMITETOM 3a3HaueHoi B poboTi ycTaHOBM. Ha npoBefeHHA A0C/iAXeHb OTPUMaHO iHGopmoBaHy 3rofy 6aTbKis, AiTei.

ABTOpM 3aABAAOTb NPO BiACYTHICTb KOHDAIKTY iHTEpECiB.

Kntouoei cnoea: pjitn, roctpuii 6inb, XpoHiYHWi Binb, repHioTomis.

Introduction

The lack of an adequate assessment of childhood-on-
set acute pain and its proper management can result in
negative consequences that continue into adulthood,
including chronic pain and suffering [7,17,22,25]. Every
year, nearly 5 million children and adolescents in the
USA undergo surgery. Approximately 20% of children
report moderate or severe postsurgical pain three
months after major surgery [9,18].

Chronic postsurgical pain (CPSP) is a public health
problem recognized in the pediatric population [32].
CPSP is defined as pain that develops or increases in in-
tensity after a surgical procedure and persists for at least
three months [21]. The reported prevalence of CPSP var-
ies in different studies, some studies have reported its
prevalence as varying between 11% and 38% [4,19],
while, according to other studies, it has been reported to
range from 5% to 54% [12,18]. The risk of CPSP increas-
es after inguinal hernia surgery as compared to other
pediatric surgeries of the same complexity [15].

Such prevalence range of CPSP is due to the asses-
sment of pain and surgical procedures of different types
performed at various times after surgery. Data are
scarce on chronic right lower quadrant pain in children,
they are limited to inguinal hernia repair only. In one
study, the prevalence of CPSP in the lower right abdo-
men after inguinal hernia surgery in children was 7.1%
and 5.1% at twelve and three months after surgery, re-
spectively [12].

According to V. Mossetti et al [15], the prevalence of
CPSP at one, three and six months after inguinal hernia
surgery was 35.6%, 14.9%, and 9.2%, respectively.
Another study on children under 5 years of age reported
the prevalence of CPSP as 13.5%, although moderate or

severe pain was observed in 2% of children only [1].
Worldwide, more than 20 million people undergo ingui-
nal hernia repair annually. The many various approaches,
treatment indications and techniques for inguinal hernia
repair require guidelines for standardization of care,
minimization of complications, and result improvement.
The main goal of these guidelines is to improve patient
outcomes, specifically to decrease recurrence rates and
reduce chronic pain [10].

CPSP, also known as post-herniorrhaphy neuralgia, is
a common complication following inguinal hernia repair
[2]. Post-herniorrhaphy neuralgia is defined as nerve-
related pain that persists for more than three months and
is unrelated to any other cause. In some cases, the pain
can be so severe that it interferes with walking, sitting, or
even sleeping. After hernia repair, CPSP may last for
months or years [10].

Risk factors for the development of CPSP following
hernia repair include:

 young age;

« female gender;

« severe preoperative pain;

« patient’s anxiety and fear before surgery;

o genetic predisposition;

« high level of pain at the beginning of surgery;

o surgery performed in nonspecialized centers by low-

skilled surgeons;

« infection or other postoperative complications.

The risk factor for postsurgical pain is preoperative
pain, while early intensive postsurgical pain may also
serve as a risk factor for chronic pain [29].

The pain typically results from nerve damage (neuro-
pathy) or when a nerve is trapped in sutures, staples,
or surgical mesh.
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Common symptoms of postsurgical neuropathy include:

« shooting, sharp, or radiating pain;

« burning sensation;

o foreign body sensation;

o testicular pain;

« painful walking.

The pain may also be somatic. Somatic pain results
from injury to skin, muscles, or soft tissues and is charac-
terized by unpleasant sensations of tension or aching, usu-
ally during movement, due to shortening the anatomical
structures during surgery. Hernia may be the cause of se-
vere CPSP that interferes with daily activities, impairs
sleep [11] and leads to adolescent depression [5,30].

The prevalence of persistent postsurgical pain after ma-
jor surgeries in children is over 20% [28]; however, data
are scarce on the prevalence of CPSP among children of
Ukraine, including the Precarpathian region, who under-
went surgery for abdominal wall hernia, cryptorchidism,
varicocele, and hydrocele.

The aim of this study - to assess the prevalence of CPSP
among children at the age of 7-18 years residing in the Pre-
carpathian region at three and six months after herniorrha-
phy, orchiopexy by Petrivalsky / Schoemaker technique,
Ross and Bernardi procedures, as well as to assess the nature
of pain and the consequences of persistent postsurgical pain.

Materials and methods of the study

The study was conducted at the Communal Non-Profit
Enterprise «Ivano-Frankivsk Regional Children’s Clinical
Hospital of Ivano-Frankivsk Regional Council». There were
observed 92 children at the age of 7-18 years, who under-
went treatment for abdominal wall hernia, cryptorchidism,
varicocele, and hydrocele at the surgical department during
2020-02.2022. Abdominal wall hernia, cryptorchidism,
varicocele, and hydrocele were diagnosed and treated ac-
cording to the local clinical protocols of medical care and
clinical pathways for children with hydrocele (Q43), vari-
cocele (I86.1), and cryptorchidism (Q53). A retrospective
examination was made to work out 26 inpatient records; the
remaining 70 patients were observed in a prospective phase.

Inclusion criteria were children at the age of 7-18 years
with inguinal hernia, American Society of Anaesthesiologists’
(ASA) classification of Physical Health grades I-II, with the
mandatory parental consent to involve their child in clinical
research. Exclusion criteria were children less than 7 years of
age; those with ASA grade III or higher, mental disorders,
neoplasms or tumors, acute or inflammatory processes of any
etiology and localization, sepsis, shock; those who previ-
ously underwent surgery on the lower abdomen; those who
experienced pain for 6 months prior to surgery; those who
refused to participate in the research; children whose parents
refused to give consent and children who gave no consent.

All patients were divided into 2 groups: Group 1 included
children with acute pain syndrome in the postoperative pe-
riod; Group 2 comprised children with chronic pain syn-
drome. Each of these groups was divided into subgroups
depending on the patient’s age: Group 1a included children
at the age of 7-12 years with acute pain syndrome in the post-
operative period; Group 1b comprised children at the age of
13-18 years with acute pain syndrome in the postoperative
period; Group 2a included children at the age of 7-12 years
with chronic pain syndrome; Group 2b included children at
the age of 13-18 years with chronic pain syndrome.

All patients underwent anterior abdominal wall surgery
under general anesthesia. Postoperative pain management
included opioids and nonsteroidal anti-inflammatory
drugs, if needed. The assessment of acute pain and the
quality of pain management was carried out by means of
the Visual Analogue Scale (VAS), the Face, Legs, Activity,
Cry, Consolability (FLACC) scale, the Behavioral Pain
Scale (BPS) (facial expression, upper limb movements,
compliance with mechanical ventilation). The indicators
of the VAS, BPS, FLACC scale were determined on the 1%,
2", and 3" days after surgery, respectively, in all children.
The Douleur Neuropathique 4 Questions (DN4) neuro-
pathic pain diagnostic questionnaire and the Leeds As-
sessment of Neuropathic Symptoms and Signs (LANSS)
Pain Scale (Bennett M, 2001) were used to assess the
presence of chronic or neuropathic pain.

After a telephone survey with patients under study or
their parents / guardians on the presence of pain at surgery
sites at three and six months after surgery, children accom-
panied by their parents / guardians were invited for a clini-
cal examination at the hospital. First, patients were in-
formed about the purpose of the study once again, then
children, adolescents, their parents / guardians signed the
informed consent form and the DN4 and LANSS question-
naires were applied to all the participants.

During treatment, vital signs, including heart rate
(HR), breathing rate (BR), oxygen saturation (SpO,),
blood pressure (BP), were monitored. Laboratory para-
meters, including leukocyte count, blood glucose level,
erythrocyte sedimentation rate (ESR), were determined as
well. In addition, the length of stay in the intensive care
unit, the surgical department and the overall length of
hospital stay were determined.

All clinical and laboratory studies were carried out in
accordance with the World Medical Association Declara-
tion of Helsinki «Ethical Principles for Medical Research
Involving Human Subjects». Prior to a subject’s participa-
tion in the study, the written informed consent form was
signed by each subject (parents / guardians). The manu-
script was approved by the Ethics Committee of the Com-
munal Non-Profit Enterprise «Ivano-Frankivsk Regional
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Table 1
Distribution of patients by age, gender, and body weight
Group 1a Group 1b Group 2a Group 2b
7-12 years 13-18 years 7-12 years 13-18 years
Indicator $|=44 vears) |(n=17 vears) $\=24 vears) L:e vears)
Mim Mim Mim Mim
Age, years 8.9240.38 15.23+0.43 8.82+0.35 13.59+0.42*
Body weight, kg 28.43+1.37 57.3843.29 29.95+1.84 59.17+3.39
Boys,% 52.2747.53 88.24+7.81* 58.33+10.06 66.67+19.25
Girls,% 47.73+7.53 11.76+7.81 41.67+9.86 33.33419.25
Note: * — a significant difference in the corresponding age groups (p<0.05).
Table 2
Results of studying the indicators of vital signs in patients
Group 1a Group 1b Group 2a Group 2b
7-12 years 13-18years 7-12 years 13-18 years
Indicator $1=46 vears) $1=15 veers) $1=25 vears) $1=6 vears)
Mim Mim Mim Mim
HR, beats Day 1 90.9343.67 81.93+2.39* 90.24+1.86 84.67+4.6
per minute Day 3 89.08+3.98 83.08+2.94 86.92+1.7 84.5%3.96
BR, beats Day 1 21.67+0.58 19.4+0.43 20.76+0.33 19.67+0.66
per minute Day 3 21.0+0.53 19.33+0.51 20.48+0.46 20.17+0.79
Sp02,% Day 1 97.6540.2 97.7340.18 98.04+0.11 97.6740.45
Day 3 98.240.17 98.08+0.22 98.28+0.14 9840.25
BP, mm Hg Day 1 100.13+2.01/ 115.73+2.57/* 106.6+1.64/ 115.5%3.67/
63.11+2.02 73.6x1.71* 68.56+1.25 69.8343.18
Day 3 103.79+2.05/ 111.67+2.48/ 107.68+1.36/ 114.17+2.39/
65.79£1.95 72.5+2.43* 68.72+1.33 72.67+2.6

Note: * — a significant difference between Group 1b and Group 1a (p<0.05).

Children’s Clinical Hospital of Ivano-Frankivsk Regional
Council» as evidenced by an Excerpt from the Minute of
the Committee Meeting No. 2 dated February 24, 2022.

The results obtained were statistically processed using
statistical measures of variation, correlation analysis, Stu-
dent’s t-test. Differences were considered statistically sig-
nificant at p<0.05. The proportions were statistically com-
pared by using a z-test.

Results and discussion of the study

A total of 96 children were treated. Four patients re-
fused to participate in a trial, therefore, they were exclud-
ed from the study sample. A total of 92 children were in-
cluded in our study design.

The prevalence of CPSP after herniorrhaphy, orchiopexy
by Petrivalsky / Schoemaker technique, Ross and Bernardi
procedures among children of the Precarpathian region
was found to be 33.7%, with a male predominance
(61.5446.5% versus 38.46+8.22%). Chronic pain was found
to dominate in younger children (Group 2a) — 80.65% as
compared to older children (Group 2b) - 19.35% (p<0.05).

The assessment of age, gender, and body weight in chil-
dren with acute (Group 1a, 1b) and chronic pain (Group

2a, 2b) found the following: acute pain in children at the
age of 7-12 years (Group 1a) did not depend on gender;
however, in Group 1b, there was observed an overwhelm-
ing male predominance (88.24+7.81% versus
11.76+7.81%, p<0.05). There was a difference in age be-
tween Group 1b and Group 2b (15.23+0.43 versus
13.5940.42, p<0.05); however, there was no difference in
body weight (57.38+3.29 versus 59.17+3.39), which indi-
cated the representativeness of the sample (Table 1).

According to the assessment of vital signs (HR, BR,
SpO2, BP), in children of Group 1b, HR was
81.93+2.39 that was lower as compared to children of
Group la - 90.93+3.67, p<0.05; however, it correspond-
ed to a physiological age norm, therefore, it had no effect
on result assessment. The difference in BD among chil-
dren of Group 1b, 2b and Group la, 2a was clinically
insignificant due to the age-related aspect of these pa-
tients. As there were no differences that would be statis-
tically significant both within the group itself and when
comparing groups of children with acute and chronic
pain, the use of the indicators given for predicting chro-
nic pain syndrome in children at the age of 7-18 years is
unreasonable (Table 2).
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Table 3
Results of laboratory parameter study
Group 1a Group 1b Group 2a Group 2b
7-12 years 13-18 years 7-12 years 13-18 years
Parameter $\=46 vears f1=15 vears 51=25 vears E1=6 vears
Mim Mim Mim Mtm
Leukocytes, Day 1 7.5310.66 6.8710.79 7.58+0.53 6.9610.86
10°/1 Day 3 7.27+0.5 6.87+0.79 7.06+0.44 7.05+0.79
ESR, mm/hr Day 1 5.39+0.72 4.7310.66 5.2+0.49 4.6610.56
Day 3 5.710.78 5.16+0.57 5.04+0.24 5.66+0.66
Glucose, Day 1 4.8610.18 4.6710.21 4.7110.11 5.23+0.36
mmol/L Day 3 4.7+0.15 4.58+0.15 4.5510.08 5.0+0.32
Table 4
Results of studying patient pain management
Group 1a Group 1b Group 2a Group 2b
7-12 years 13-18 years 7-12 years 13-18 years
Indicator S|=46 vears $\=15 vears $1=25 vears |(n=6 vears
Mim Mim Mim Mim
Fentanyl, ml 2.89+0.27 3.0+0.32 2.84+0.24 2.5+0.34
Analgene, ml 2.24+0.41 5.83+0.3* 3.14+0.5 1.82+0.22*
Paracetamol, ml 101.0+47.13 42.0+11.02* 119.62+38.97 83.25+17.38%,**

Notes: *p<0.05 — a significant difference between children within the group; **p<0.05 — a significant difference between children

of Group 1 and Group 2.
Table 5
Results of studying acute pain levels in children (points)
Group 1a Group 1b Group 2a Group 2b
7-12 years 13-18 years 7-12 years 13-18 years
Indicator $1=46 vears $1=15 vears $1=25 vears $1=6 vears
Mim Mim Mim Mim
FLACCscale |Day1 4.78+0.32 4.7+0.17 5.48+0.13** 5.5+0.22**
Day 2 3.91+0.28 3.93+0.15 4.5240.14** 4.1+0.11
Day 3 3.45+0.40 3.22+0.22 4.0+0.16 4.0110.01**
BPS Day 1 4.8610.26 5.0+0.19 5.48+0.14** 5.3310.21
Day 2 3.91+0.25 3.9310.15 4.6+0.18** 4.1610.16
Day 3 3.58+0.24 3.3310.16 3.8510.1 4.11+0.29**
VAS Day 1 4.76+0.28 4.9310.24 5.36+0.18 5.16+0.16
Day 2 3.58+0.28 3.810.2 4.48+0.16** 4.1610.16
Day 3 3.2+0.36 3.44+0.17 3.95+0.11** 4.0+0

Note: **p<0.05 — a significant difference between children of Group 1 and Group 2.

In-depth analysis of laboratory parameters revealed no
difference in leukocyte count, ESR, and blood glucose
level in children of all groups during the entire period of
hospital treatment (Table 3).

During the perioperative period, all patients received
anesthesia using opioid and non-opioid analgesics. The
amount of intraoperatively administered fentanyl did not
differ in patients with acute and chronic pain syndrome.
For non-opioid pain management, intravenous adminis-
trations of analgene (metamizole sodium) and paraceta-
mol were used. There was an increased need for postope-

rative pain management with analgene in children of
Group 1b (5.83+£0.3 ml) as compared to children of
Group 1a (2.24+0.41 ml, p<0.05). Paracetamol, as a com-
ponent of a multimodal analgesic regimen, was adminis-
tered in significantly greater amounts in children of Group
2a as compared to children of Group 2b (119.62+38.97 ml
versus 83.25+17.38 ml, respectively, p<0.05). Paracetamol
was predominantly used in older children with chronic
pain as compared to older children with acute pain
(83.25+17.38 ml and 42.0+11.02 ml in Group 2b and
Group 1b, respectively, p<0.05). This may be due to gene-
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Table 6
Results of assessing chronic pain level in children (points)
Group 2a Group 2b
Indicator ﬁ,7=_2152 years) f‘l=36-18 years)
Mim Mim
DN-4 3 months after treatment 5.4+0.18 4,1610.16*
6 months after treatment 4.08+0.05 3.83+0.16
LANSS 3 months after treatment 13.52+0.19 13.5+0.67
6 months after treatment 12.9240.14 12.3+0.33

Note: *p<0.05 — a significant difference between Group 2b and Group 2a.

tic elements involved with non-opioid drug tolerance in
children with chronic pain syndrome, which may have a
prognostic effect (Table 4).

Table 5 presents the results of analyzing the indicators
of acute pain assessment in children.

In Group I, the mean FLACC scores were the same
(p>0.05) from the 1* to the third day of treatment in all
age categories: they decreased from 4.78+0.32 and
4.7+0.17 to 3.45+0.4 and 3.22%0.22 in Group la and
Group 1b, respectively. However, in Group 2a and
Group 2b, the mean FLACC scores were significantly
higher as compared to Group la and Group 1b: on the
first day of treatment, they were 5.48+0.13 and
5.5£0.22 and, on the third day of treatment, they de-
creased to 4.0+0.16 and 4.01+0.01 (p<0.05) (Fig. 1).

The same results were obtained when analyzing the
other two scales. According to the BPS, on the first day of
treatment, the indicators were significantly higher in chil-
dren of Group 2a as compared to children of Group la -
5.48+0.14 versus 4.86+0.26, respectively, p<0.05. On the
second and third days of treatment, the indicators given
were higher in children of Group 2a and Group 2b as com-
pared to those in children of Group 1a and Group 1b, re-
spectively (p<0.05) (Fig. 2).

The VAS confirmed greater pain intensity in children of
Group 2a on the 2™ and 3¢ days of treatment as compared
to children of Group 1a (4.48+0.16 and 3.95+0.11 versus
3.58+0.28 and 3.2+0.36, respectively, p<0.05). The results of
acute pain assessment in children may indicate central sen-
sitization, hyperalgesia, and no adequate effect when using

e 4.0120.01 %

4.0+£0.16

Day 3
Y 3224022
3.4540.40

I — 12011

4.52+0.14%*

Day 2
3.9340.15
3.91+0.28

® Group 2b

5.540.22%*

4740 17 >-A48+0.13%*

4.78+0.32

3 4 5 6

Group 2a [ Group 1b M Group la

Note: **p<0.05 — a significant difference between children of Group 1 and Group 2.

Fig. 1. Results of assessing acute pain levels in children according to the FLACC scale (points)
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Note: **p<0.05 - a significant difference between children of Group 1 and Group 2.

Fig. 2. Results of assessing acute pain levels in children according to the BPS (points)

opioid and non-opioid analgesics, which demands their
unjustified use in greater amounts in children with chronic
pain syndrome (Fig. 3).

According to the results of assessing the indicators of
chronic pain scales, in children of Group 2b, pain indica-
tors decreased at three months after treatment only
(4.16£0.16 versus 5.4+0.18 in children of Group 2a,
p<0.05), remaining quite high at six months after surgical
treatment (Table 6).

There was almost no difference in the length of stay in
the surgical department between groups. Children of
Group 2b were discharged from the hospital much faster
as compared to children of other groups (day
2.1£0.16 versus day 3.28+0.24 in Group 2a, day
3.0£0.30 in Group 1b, and day 3.06+0.34 in Group 1a, re-
spectively, p<0.05) (Fig. 4).

Thus, risk factors for CPSP are diagnosed throughout
the entire perioperative period [20]. Perioperative pain
management in children is often insufficient, and up to
50% of patients experience inadequate pain control and
serious side effects of opioid analgesics [26]. According to
R. McBain et al (2018), the prevalence of chronic pain cor-
relates with a significant increase in opioid use [13]. There
is evidence that morphine and other opioids induce neu-
roinflammation, partially mediated through glial Toll-like
receptor 4 (TLR4) expression [8].

Inguinal hernia repair is a common surgical procedure
performed in children worldwide [14]. Pain management

after herniotomy is of great importance for functional res-
toration and subjective comfort of patients [26]. Pain
management in abdominal wall surgery varies signifi-
cantly and there is no consensus on its optimal strategy.
Open herniorrhaphy in children is a day-case surgery and
requires effective pain management for early discharge
from hospital. There are a wide range of local and region-
al nerve blocks for effective control of postoperative pain
in children with hernia, varicocele, hydrocele, that allows
for reducing opioid use [23,24]. The use of ultrasound
guidance in regional analgesia increased the safety and
effectiveness of these blocks [31]. Inadequate pain ma-
nagement after anterior abdominal wall surgery may re-
sult in chronic pain [12]. In our study, it was confirmed
that children experiencing chronic pain syndrome para-
doxically reacted to opioid analgesics.

To date, there is no universal method of adequate pain
control after herniorrhaphy [3]. The ESPA Pain Ladder
approach to advanced pain management in herniotomy
recommends intravenous paracetamol loading dose, rec-
tal non-steroidal anti-inflammatory drugs (NSAIDs), and
ultrasound-guided peripheral nerve blocks intraopera-
tively [24]. Therefore, in our study, pain assessment scales
were used to determine the effectiveness of pain manage-
ment when using paracetamol and analgene (metamizole
sodium). Pain intensity on the BPS, VAS, and FLACC
scale was independently assessed by patients or parents /
guardians and physicians, and data were recorded in the
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Note: **p<0.05 - a significant difference between children of Group 1 and Group 2.

Fig. 3. Results of assessing acute pain levels in children according to the VAS (points)

3,5 3.06+0.34

2,5

1,5

0,5

5.3610.18
4.93+0.24
4.76+0.28
3 4 5 6
3.0+0.3
2.1+0.16***

Length of hospital stay

B Groupla MGrouplb MGroup2a ™ Group2b
Notes: *p<0.05 — a significant difference between children within the group; **p<0.05 — a significant difference between children

of Group 1 and Group 2.
Fig. 4. Overall length of hospital stay (days)

patient questionnaire and inpatient record. Pain monitor-
ing was performed on the 1%, 2", and 3™ days, respec-
tively, in all children. The FLACC scale was used for pain
assessment in all age groups, although it is better suited for
children under seven years of age. Children, who have

high indicators of pain intensity in the postoperative pe-
riod, have been known to require significantly greater
amounts of analgesics. Later they develop chronic pain
syndrome. The data available in the literature point to a
phenomenon known as opioid-induced hyperalgesia. To
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Table 7
Correlation between pain intensity and an opioid analgesic
Fentanyl, r
Indicator Group 1a Group 1b Group 2a Group 2b
(7-12 years) (13-18 years) (7-12 years) (13-18 years)
n=46 n=15 n=25 n=6
FLACC scale Day 1 0.41 0.58 0.15 -0.22
Day 2 0.21 0.56 0.19 -
Day 3 -0.27 -0.28 0.56 -
VAS Day 1 0.49 0.53 -0.13 0.29
Day 2 0.28 -0.22 0.12 -
Day 3 -0.27 -0.47 0.53 -
Table 8
Correlation between pain intensity and a non-opioid analgesic
Analgene, r
Indicator Group 1a Group 1b Group 2a Group 2b
(7-12 years) (13-18 years) (7-12 years) (13-18 years)
n=46 n=15 n=25 n=6
FLACC scale Day 1 0.29 0.13 0.49 0.34
Day 2 -0.01 -0.08 0.54 -
Day 3 0.02 0.17 0.02 -
VAS Day 1 0.35 0.36 0.59 0.16
Day 2 0.02 0.22 0.42 0.59
Day 3 -0.11 -0.28 0.19 -
Table 9
Correlation between pain intensity and a non-opioid analgesic
Paracetamol, r
Indicator Group 1a Group 1b Group 2a Group 2b
(7-12 years) (13-18 years) (7-12 years) (13-18 years)
n=46 n=15 n=25 n=6
FLACC scale Day1 0.02 - -0.24 0.29
Day 2 0.09 - -0.24 -
Day 3 0.15 - 0.57 -
VAS Day 1 0.35 - -0.16 0.99
Day 2 0.43 - -0.35 -
Day 3 0.31 - -0.14 -

stop the pain signaling process, complete tissue healing is
needed. However, if nociceptive stimuli persist, patho-
physiological changes occurring at the peripheral, spinal,
and supraspinal levels can cause chronic pain [16]. In-
creasing evidence suggests the involvement of the immune
system, including TLR4 (Toll Like Receptors-4), in the
development of chronic pain syndrome [6].

An analysis of the value of the correlation coefficient
between pain intensity and an opioid analgesic allowed for
suggestion that intraoperative fentanyl use had no effect
on pain relief in patients of Group 2 (the FLACC scale
(r=0.15 and r= -0.22) and the VAS (r= -0.13 and r=0.29)
on the 1* day of treatment in Group 2a and Group 2b, re-
spectively). In contrast, in the postoperative period, in

patients of Group 2, the paradoxical effect of fentanyl on
pain (increased pain intensity) was observed (the FLACC
scale (r=0.56) and the VAS (r=0.53) on the third day of
treatment in Group 2a, respectively). In patients of
Group 2, there was a direct correlation, indicating pain
increase with an increase in the dose of the drug.

The change in the value of the correlation coeflicient in
Group 1 is indicative (an inverse correlation was observed,
indicating pain relief in case of administration of the pre-
paration). Thus, on the first day of treatment, in Group la
and Group 1b, the correlation coefficient value according
to the FLACC scale was r=0.41 and r=0.58, and r=0.49 and
r=0.53 according to the VAS, respectively. On the third
day of treatment, the indicators given were as follows: ac-
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cording to the FLACC scale - r=-0.27 and r= -0.28, and
according to the VAS - r=-0.27 and r= -0.47 in Group la
and Group 1b, respectively (Table 7).

An analysis of the correlation between pain intensity
and non-opioid analgesic use did not confirm a significant
difference between the groups of patients with acute and
chronic pain syndrome (Table 8). Given that, we can af-
firm that there is no relationship between analgene dose
and pain syndrome level, therefore, increasing the amount
or dose of this preparation is unreasonable. In inpatient
settings, where analgene is widely used for pain relief in
the postoperative period, this strategy needs rethinking.
If there is no reduction in pain intensity on the VAS and
FLACC scale after analgene administration, the group of
analgesics needs to be changed, or regional analgesia tech-
niques should be used.

The assessment of the correlation coeflicient indicated
that there was a close positive correlation between
paracetamol administration and pain syndrome in pa-
tients of Group 1. We can assume that intraoperative use
of paracetamol had no effect on pain relief in patients of
Group 2a (the FLACC scale - r= —0.24 and the VAS -
r=-0.16 on the 1* day of treatment). In the postoperative
period, there was no adequate effect of paracetamol on
reducing pain intensity in patients of Group 2a (the
FLACC scale - r= -0.16 and the VAS - r=-0.16 on the
third day of treatment, respectively), (Table 9).

Conclusions

The results of our study confirm the presence of pain of
varying severity in children after anterior abdominal wall
surgery.
Chronic pain, which, in fact, occurs due to an inef-
fective intra- and postoperative analgesia, was found to
affect 33.7% of children who underwent herniorrhaphy,
orchiopexy by Petrivalsky / Schoemaker technique, Ross
and Bernardi procedures.
Ineffective perioperative pain management requires
the use of additional analgesia techniques, including re-
gional ones.
Patients, who were diagnosed with chronic pain at
six months after treatment, reported its presence even at
3 months after surgery.
We recommend that physicians, who examine pa-
tients after surgery on the anterior abdominal wall, ask
them about the presence of persistent pain and functional
disorders.
Prolonged pain is a bad and unpleasant experience,
causing children and adolescents to wonder why the pain
did not go away soon after surgery if it was done to help
them. They may feel that surgery causes pain rather than
eliminates it. In addition, both parents and teachers under-

estimate and neglect children’s reports of pain, as well as
biopsychosocial factors associated with persistent pain,
including fear.

Chronic pain syndrome isolates children socially,

interferes with daily school activities and rest, as well as
reduces their physical and mental development.

No conflict of interests was declared by the authors.
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