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Abstract

The article reflects the role of non-steroidal anti-inflammatory drugs in postoperative period. The study was
conducted on the data of 94 operations of children aged from 10 months to 15 years (mean age 4.4 years).
All patients of our center with esophagocoloplasty in the postoperative period received the drug «Intrafen» in
injectable form, intravenously. Name of manufacturer of drug: GEN ILAC VE SAGLIK URUNLERI SANAYI VE
TICARET, A.S. (Turkey). The main active substance of this drug is Ibuprofen 400mg/4ml for intravenous injection.
Patients were injected intravenous ibuprofen at therapeutically effective doses for a minimal period of time. After
receiving positive reactions to the drug at the initial stage of treatment, the dose and frequency of taking the drug
was adjusted individually for each patient.

Objective. This work is dedicated to evaluate the role of the intravenous Ibuprofen in the postoperative
period in surgical practice.

Material and methods. The study included 94 pediatric patients with esophagocoloplasty. Age of patients:
from 10 months to 15 years (mean age 4.4 years), of which: 90 (96%) patients had post-burn stricture of the
esophagus; 3 (3%) patients with esophageal atresia; 1 (1%) patient with a short esophagus. The number of
female children - 51 (54.3%) patients, male - 43 (45.7%) patients.

Results. The total number of patients receiving intravenous lbuprofen in the postoperative period was
94. The optimal dose showed a good therapeutic effect. At the optimal dosage of 20 mg/kg/day, two patients
experienced intra-abdominal bleeding. Follow-up time: 2 weeks after esophagocoloplasty.

Conclusion. In patients with esophagocoloplasty, preventive intravenous administration of Ibuprofen showed
a good therapeutic result. Patients noted a decrease in pain, which in turn led to a decrease in the need for
emergency analgesia.

OTapaH keniHri keseHae nbynpodeHai keKTambIp iwWinik eHrisy

EpumoBa H.X., LLinptaes B.K., CynaetoB M.M., XanbikoB K.Y., Kyp6aHos [1.P.,
Axo6etoBa A.T., Akunb6ekoB C.[1., Mykawes C.E., KaHasoB A.K., BorgaHoBa [1.0.
«A.H. CbisraHoB aTblHAafbl ¥NTTbIK FbibiMU XMpYprus opTanbirbly AK, Anvartsl K.,
KasakctaH

AHOamna

Makanada omadaH keliiHei ke3eHOe2i cmepoudmabiK emec KabbiHyFa Kapchbl 3ammapObiH pesi alkbIHOafaH.
3epmmey 10 ati meH 15 xac apanbifbiHOafbl (opma Xac - 4,4) 6ananapda 6onraH 94 omaHbIH Hezi3iHOe Xypai3inoi.
Opmarnbikmarbl 330¢hazokononnacmukacsl 6ap 6apsbik Haykacmap omadaH KeliiHai ke3eHoe «MIHmpacgbeH» 0apinik
3ambiH UHbEKUUSINbIK ¢hopmada, KeKmaMbIpilinik XonmeH KabblndaraH. byn 0apinik 3ammbl eHOipywi yUbIMHbIH
amaybl: GEN ILAC VE SAGLIK URUNLERI SANAYI VE TICARET, A.S. (Typkus). Hepinik 3ammbiH Heai3ei
besceHOi Kypambl KekmambIp iWiHe eHeidyee apHanfaH NbynpogeH 400me/4mn 6osbin mabbinadsl. Haykacmapra
Kekmambipiwinik MbynpogheHdi mepanussbiK aghgpekmuemi menwepde a3 yakbim kenemiHoe maralibiHOaobIK.
EmOeydiH anfawkbl cambicbiHOa-ak Ospifik 3amka OH xayarn anfaHHaH KeliH, 0apinik 3ammbiH Menwepi MeH
Kabblnday Xuiniei sp HayKacka xeke dapa e32epminoi.

Makcambl. by XymbicmbiH Makcamal XUpypausiiibiKk maxipubede omadaH KeliHei ke3eHOeai Kekmambipilirnik
U6ynpogeHHiH peniHe bara b6epy 6orbin mabblnads.

Mamepuan xaHe adicmep. 3epmmeyee 330¢hacokononnacmukacsi 6ap 94 neduampusinblK Haykac anbiHOb.
HaykacmapObiH xacbi: 10 atidaH 15 xacka OeliiH (opma Xac - 4,4), coHbiH iwiHAe: 90 (96%) Haykacma — eHewmiH
KylikmeH KeliHei cmpukmypacsl; 3 (3%) Haykacma — eHew ampesusickl; 1(1%) Haykacma — Kbicka eHew. Duern
KbIHbicmbl 6ananap caHbl — 51 (54,3%) Haykac, ep KbiHbicmbl — 43 (45,7%) Haykac.

Hamuxenep. OmadaH keliHei ke3eHOe Kekmambipiwinik N6ynpogeH KabbindaraH nayueHmmepoiH xanmbl
caHbl-94. OHmalinbl 0o3a Xakchl mepanusiniblk acep kepcemmi. OHmadnbl do3ada mayniciHe 20 Me/ke eKi
Haykacma Kypcakiwinik kaH kemy 6alikandbl. bakbinay mMep3imi: 330¢hacokononnacmukadaH KeliH 2 anma.

KopbimbiHObI. O30¢hacokononnacmukacskl bap HaykacmapOa U6ynpogheHOi npegeHmusmi Kekmamblpiwinik
€Hai3y XaKcbl mepanussbiK Homuxe 6epli. Haykacmap aybipcbiHy ce3imiHiH a3aliFaHbiH 6alikadbl, o 63 ke3eziHoe
wyfbin aybipcbiHydbl bacyra deceH Kaxemminikmi asalmmei.
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Figure 1.
Causes of chemical
damage

MpumeHeHUe BHYTpUBEHHOTO MOYNpodeHa B mocreonepaLMoHHOM nepuoae

EpumoBa H.X., LLupraes B.K., CynaetoB M.M., XanbikoB K.Y., Kyp6aHos [1.P.,
Ax6eTtoBa A.I, Akunb6ekoB C.[., MykaweB C.E., KaHazoB A.K., BoraaHoBa [1.0.
AO «HaumoHanbHbI HayYHbIA LEHTP xupyprium uM. A.H. CbidraHoBa,

r. Anmatbl, KasaxcTaH

AHHOMauyus

B cmambe ompaxeHa pofib HECmepoudHbIX MPOMUBOBOCHaNUMENbHbIX J1EKapCMBeHHbIX cpedcme 8
rocneonepayuoHHom nepuode. MccredosaHue npoeodunock o 0aHHbIM 94 onepayuu, y demel 8 8ospacme om
10 mecsyee 0015 nem (cpedHuli eo3pacm 4,4 200a). Bce nayueHmsl Hawezo yeHmpa ¢ 330¢hacoKonomnnacmukou
8 rocrneonepayuoHHoM nepuode nonyyanu npenapam «MHmMpageH» 8 UHLEKYUOHHOU ¢hopMe, 8HYMPUBEHHO.
HaumeHosaHue opeaHusayuu-rpoussodumersi daHHo2o npenapama: GEN ILAC VE SAGLIK URUNLERI SANAYI
VE TICARET, A.S. (Typyus). nasHbiM akmueHbIM eeuiecmeomM OaHHO20 npenapama sensemcs U6ynpogeH
400me/4mn dnsi 6HympuseHHo20 8e8edeHus. [MayueHmam eHympueeHHbIl MbynpogheH esenu 8 mepanesmu4ecKu
aghhekmusHbIx 003ax 8 meyeHUe MUHUMaIbHOZ0 nepuoda epemMeHu. locne momy4eHusi MoNoXuUmMesnbHbIX peakyud
Ha npenapam Ha Ha4yanbHoU cmaduu reyeHus, 0o3a U Yacmoma rpuema npenapama bbina cKoppekmuposaHa
UHAUBUQYarnbHO Ons Kaxdo2o nayueHma.

Llenbto daHHOU pabomel siensgemcsi OueHKka Pou 8HympueeHHo20 WMbyrnpogheHa & mocreonpeayuoHHOM
nepuode 8 xupypauyeckol rpakmuke.

Mamepuanumemoosl. BuccrnedosaHue 8ko4eHbI 94 neduampuyecKux nayueHmos ¢ 330ha20Ko0mIacmukodl.
Bospacm nayueHmos: om 10 mecsiyes 0o 15 nem (cpedHuli eospacm 4,4 eoda), us Hux: y 90 (96%) nayueHmos -
rocrneoxoezogasi cmpukmypa nuujeeoda; 3 (3%) nayueHma ¢ ampesuel nuwesoda; 1(1%) nayueHm ¢ KOPOMKUM
nuwesodom. Konudecmeo 0emeli xeHckoeo nona — 51 (54,3%) 6onbHbIX, Myxckoeo nona — 43 (45,7%) 6onbHbIX.

Pesynbmambl. Obwee Konuyecmeo nayueHmos, —Momyyaswux 68HympueeHHbll — UbynpogeH &
nocrneonepayuoHHom nepuode — 94. OnmumarnbHas 003a rokasana xopowut mepanesmuyeckuli aghgpekm. [pu
onmumaribHou do3uposke 20 Me/ka/cymku y 080uX nayueHmos bbi10 ommeyeHo 8HympuUbPOWHOE KpOBOMEYEHUE.
Cpoku HabmodeHuUs: 2 Hedenu noce 330¢ha2oKoIoNancmuKu.

3aknrodeHue. Y nayueHmos ¢ 330¢ha2oKoonIacmuKoll npeseHmMugHoe 8HympuseHHoe seedeHue MbynpogpeHa
nokasan xopowuti mepanesmudeckuli pesynbmam. [layueHmsl ommemunu ymeHbweHue 6oy, 3mo 8 Ceo
04epedb MPUBENO K CHUXEHU MompebHOCMU 8 HEOMITOXHOU aHalbae3uu.

inflammatory drugs (NSAIDs). Ibuprofen is most
commonly used for children and is prescribed
according to age and weight.

We used Ibuprofen solution for intravenous
administration of 400 mg/4 ml for our patients.

Introduction

Causes of chemical damage: alkali “sparkling
cauldron”, “mole” - in 65 (72.2%) patients; acids: acetic
acid, battery electrolyte - in 19 (21%) patients and

unknown chemicals - in 6 (6.7%) patient(Fig. 1).

At the moment, a hot topic in medicine is the
treatment of acute postoperative pain. The main
painkillers used in surgical practice are a group of
analgesics based on opioid and non-steroidal anti-

When used intravenously, the drug immediately
enters the bloodstream. Ibuprofen is a non-selective,
cyclooxygenase (COX) inhibitory NSAID that has anti-
inflammatory, analgesic, and antipyretic properties.

» alkali “sparkling cauldron’, “mole’

Causes of chemical damage

' acids: acetic acid, battery electrolyte

= unknown chemicals
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The use of injectable forms of NSAIDs has an
advantage in the speed of onset of the analgesic effect
compared to taking standard tablets or capsules.

The use of several analgesics with different
mechanisms of analgesic effect can help achieve the
maximum level of pain relief when prescribing minimal
therapeutic doses of several drugs that affect different
levels of the nociceptive process. Thus, the analgesic
effect of drugs increases, side effects decrease [1].

In patients in the postoperative period, the use of
representatives of the NSAID group is pathogenetically
justified, so we routinely prescribe them together
with opioid analgesics. After extensive surgical
interventions, the appointment of NSAIDs as basic
analgesics can reduce the consumption of opioids by
20-60% [2].

For the treatment of pain syndromes with moderate
to severe intensity, intravenous ibuprofen can be
combined with intravenous opioid analgesics.

The use of NSAIDs helps to reduce the level of
side effects inherent in «morphine-like» analgesics,
such as paresis of the gastrointestinal tract, nausea,
vomiting, sedation; improves the function of external
respiration and pulmonary gas exchange, provides a
quick awakening of the patient in the postoperative
period. In the absence of the ability to take the last
inside, we introduce them mainly intravenously in the
form of a continuous infusion or bolus doses.

In multicenter studies, N. Moore et al. (1999)
of the comparative efficacy and tolerability of first-
line analgesics - acetylsalicylic acid, paracetamol
and ibuprofen, used in 8677 patients, the authors
demonstrate that the tolerability of the latter was
comparable to that of paracetamol and was better
than in cases of acetylsalicylic acid. Adverse events
occurred more often in patients taking acetylsalicylic
acid than in patients who were anesthetized with
ibuprofen or paracetamol. The authors conclude that
ibuprofen should be considered as the drug of choice
in the practice of general practitioners in the short
course, since there is a potential risk of developing
a toxic effect when taking paracetamol. The most
important advantage of ibuprofen over other NSAIDs
is its high safety, proven by studies such as ARAMIS
and PAIN [3].

Also, like most NSAIDs, ibuprofen is reversibly
bound to plasma proteins (more than 99% at a
concentration of 20 pg / ml). Protein binding is
saturated, and at concentrations greater than 20
pg/ml, binding is non-linear. Dosage data for oral
administration - the volume of distribution of ibuprofen
varies according to age and temperature. In the human
body, the release of ibuprofen is rapid and complete.

More than 90% of the absorbed dose is excreted in
the urine as metabolites or their conjugates. Adequate
use of intravenous ibuprofen at an adequate dose
in patients with acute postoperative pain resulted in
analgesia after the first dose and at the end of the
course of analgesia in 90 children. It is advisable to
prescribe intravenous Ibuprofen within one week after
surgery, every 12 hours at a rate of 20 mg / kg / day in
case of pain syndrome of severe intensity or moderate
intensity. The duration of intravenous drip should be at
least 30 minutes. The highest recommended dose for
children is 30 mg/kg/day.

NSAID use and risk of postoperative bleeding.

NSAIDs may have an antithrombotic effect and
increase the risk of postoperative bleeding [4-8].
The possibility of this complication should always be
considered when prescribing NSAIDs for patients
undergoing surgery, even when it comes to outpatient
interventions such as removal of the adenoids or
tonsillectomy [9,10]. The frequency of bleeding from
the area of the surgical wound in patients treated
with NSAIDs exceeds 1%, but most of them are of
low intensity and do not require repeated surgical
intervention or blood transfusion. Risk factors are a
large amount of surgical intervention, the presence
of initial hemocoagulation disorders and the use of
anticoagulants, which increases the risk of bleeding by
2-3 times [4,5].

All patients after esophagocoloplasty in the
postoperative period received intravenous Ibuprofen
for one week. A single dose of Ibuprofen for children
is 5-10 mg/kg of the child’s body weight 3-4 times a
day. The maximum daily dose allowed in pediatric
practice is 20-30 mg/kg of body weight. The duration
of intravenous drip should be at least 30 minutes.
We used a dosage of 20 mg/kg/day, every 12
hours. When using the above dosage, two patients
received complications in the form of bleeding. Both
patients had intra-abdominal bleeding, and therefore
the drug was discontinued. Clinical, laboratory and
instrumental research methods: In order to assess
complications, postoperative bleeding in children, the
results of a general blood test and coagulogram were
used. Venous blood was used for the study. During
the analysis of patient data, the following laboratory
changes were obtained.

Patient M., 12 years old. Clinical diagnosis:
Decompensated post-burn (means for cleaning
cauldrons «sparkling cauldron», composition - alkali)
cicatricial stenosis of the lower third of the esophagus.
ICD disease code: K22.2. Obstruction of the esophagus
(Table1, 2).

Component Result Comments Normalvalues Doneat

Hemoglobin 66,0 g/L Lowered 120-140 fi;lg;ﬁgm
Erythrocyte 3,14 10M21L Lowered 3,9-4,7 ?2;12;3818
Hematocrit 23,20 % Lowered 35-47 ?212%818
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Hemogram. Patient M.
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Table 2.
Coagulogram. Patient M.

Table 3.
Hemogram.
Patient L.

Table 4.
Coagulogram.
Patient L.

Component Result Comments Normal values Done at

Fsrg(t:r)mrombin time M1s 1 - 21 ?2;2?218
Prothrombinindex | 70 % Lowered 8000- 11000 | 22122918
INR 0,95 0,85-1,40 ?2;2?218
Thrombintime 16,2 s 14,0-21,0 ?2;2?218
APTT 23,30 s Lowered 24,00 - 35,00 ?g;g?gw
Fibrinogen 4,50 g/L Raised 2,00-4,00 ?2;2?218

Patient L., 7 years old. Clinical diagnosis: Decompensated post-burn (liquid “mole”, sewage cleaner, the
main substance is sodium hydroxide) cicatricial stenosis of the middle third of the esophagus. The presence of a
gastrostomy. ICD disease code: K22.2. Obstruction of the esophagus (Table 3,4).

Component Result Comments Normalvalues Doneat

Hemoglobin 69,0 g/L Lowered 130-160 215;143021
Erythrocyte 2,54 10M2L Lowered 4,0-5,0 215;1 ‘5021
Hematocrit 21,80 % Lowered 39-50 215;1 4?021
Component Result Comments Normal values Done at

(F;r;)ct:;lrombin time won't clot 1 -21 212;15021
Prothrombinindex | won’tclot 80,00 - 110,00 312;15?021
INR won'tclot 0,85 - 1,40 O a02T
Thrombintime 35,5s Raised 14,0-21,0 (0512;15?)21
APTT 3670's Raised 2400-3500 | ob-1120%1
Fibrinogen won’tclotg/L 2,00 -4,00 212;1;021

Main points regarding the development of upper gastrointestinal tract are proton pump inhibitors

complications associated with the use of NSAIDs.

All NSAIDs can cause complications in the
gastrointestinal tract (GIT): dyspepsia, ulcers, bleeding
and perforation of the upper and lower gastrointestinal
tract, iron deficiency anemia (IDA) due to damage
to the small intestine (NSAID enteropathy), cause
exacerbation and complications of inflammatory bowel
diseases (IBD), such as Crohn’s disease and ulcerative
colitis (UC).

NSAIDs may increase the risk of bleeding after
surgery and traumatic medical procedures.

The risk of complications can be significantly
reduced with the use of drug prophylaxis. The main
means of controlling the side effects of NSAIDs from the

(PPIs) [11-14]. At present, there is no doubt about
the ability of this class of gastroprotectors to reduce
the incidence of ulcers, gastrointestinal bleeding and
dyspepsia, significantly improving the subjective
tolerance of NSAIDs. The use of a proton pump
inhibitor prevents the risk of damage to the mucosa of
the gastrointestinal tract, justified transfusion of blood
components prevents the risk of developing metabolic
disorders and blood clotting disorders.

The main preventive method of complications
is the individual consideration of risk factors and the
appointment of a more adequate dose of NSAIDs for
each patient. Therefore, NSAIDs, including ibuprofen,
should be used with caution in patients with gastric

BECTHUK XUPYPIM KA3AXCTAHA Ne70 - 2022
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ulcers or gastrointestinal bleeding. In patients with
peptic ulcer and/or gastrointestinal bleeding, taking
NSAIDs, the risk of developing gastrointestinal
bleeding is higher than in patients without these
diseases.

To reduce the risk of side effects associated with
the gastrointestinal tract, the dose of NSAIDs should
be reduced to the minimum effective dose as soon as
possible.

In the event of gastrointestinal bleeding and ulcer
formation in patients taking intravenous ibuprofen,
treatment should be discontinued.

Conclusion

Intravenous administration of ibuprofen in children
was well tolerated for postoperative pain relief. The
anti-inflammatory activity of intravenous ibuprofen
helps prevent pain receptor sensitization and relieve
tissue inflammation; stop the inflammatory cascade
caused by invasive procedures. However, there
are some safety concerns when using NSAIDs.
Gastrointestinal and renal toxicity and the overall risk
of bleeding are increased with the use of NSAIDs.
However, many of these effects are associated with
longer use. Intravenous ibuprofen is usually used
on a short-term basis in hospitalized patients and in
outpatient surgical procedures, which reduces the
incidence of these problems.

We analyzed 94 studies using injectable ibuprofen,
and all studies considered the efficacy of the optimal
dose of intravenous ibuprofen in the postoperative
period in children.
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Practical recommendations:
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of 20 mg/kg/day in case of severe or moderate pain.
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the gastrointestinal tract, the dose of NSAIDs should
be reduced to the minimum effective dose as soon as
possible.

4. Inthe event of gastrointestinal bleeding and ulcer
formation in patients taking intravenous ibuprofen,
treatment should be discontinued.

5. The specific antidote for lbuprofen is not
known. In case of overdose, symptomatic treatment is
recommended.
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