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Introduction. Stable hemodynamic parameters are used as one of the criteria for adequacy of analgesia
during the surgery. In order to provide reliable antinociceptive protection, it is necessary to reduce the flow of
nociceptive stimuli from the peripheral to central receptors.

Hence, pain and hemodynamic assessment is crucial for adequate perioperative analgesia and the choice of
anesthetic technique in children undergoing orthopaedic trauma surgeries.

Purpose. This study aims to assess pain intensity and changes of hemodynamic parameters in orthopaedic
trauma pediatric patients under perioperative multimodal analgesia.

Materials and methods. A total of 61 patients with orthopaedic trauma were included in this study. Mean
age was 9.3+4.5 years (range: 8-17). Open reduction was performed in 43 cases (70.5%), and 18 children (29.5%)
underwent closed reduction. Mean duration of the surgery was 102.1£20.4 min. All patients have the
premedication (atropine sulfate, diazepam, acetaminophen, intravenously) done 30-40 min. before the surgery in
the surgical ward. Surgical procedures were performed under general anesthesia. Postoperative pain intensity was
assessed by Individualized Numeric Rating Scale — NRS. Perioperative monitoring included peripheral pulse
oximetry (Sp0O2), non-invasive blood pressure measurement (SBP, DBP, MAP), vital signs and blood glucose
level control. Postoperative analgesia was maintained by IV acetaminophen, if necessary — by administration of
divided dose of morphine.

Results and conclusions. Mean pain intensity was 2.32+0.28 (6 hrs postop.), 12.06+0.16 (12 hrs postop.),
2.78+0.24 (24 hrs postop.), 2.04+0.6 (48 hrs postop.) based on NRS, respectively (p<0.05). 26% patients required
single dose administration of morphine during the first 24 hrs after the surgery.

Significant decrease in blood glucose 12 hrs (4.3 mmol/l) and 24 hrs (4.6 mmol/l) after the surgery in
comparison to the preoperative level (6.2 mmol/l) suggests of the severe stress resolution in the majority of the
patients and adequate pain management. Preoperative stress is mainly caused by underlying disease and the
surgical procedure itself.

Heart rate (HR) monitoring shows that the vast majority of the patients (n=55, 86.5%) had mean pulse less
than 110 bpm after IV Acetaminophen administration (20 mg/kg).

Minimal mean HR throughout the study was 87.3+5.3 bpm, maximal mean HR was 120+5.3 bpm. Mean SBP
throughout the study was 100.2+5.3 mm Hg and mean DBP — 66.4+1.8 mm Hg, respectively. Oxygen saturation
was within normal limits in all children. Hemodynamic parameters were within physiological surgical stress-
related limits, which suggests of the fluctuant course of postoperative pain syndrome.
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A traditional approach to perioperative pain management in children is associated with a moderate pain
syndrome according to the results obtained with pain scales, hyperkinetic type of hemodynamics 6.24 hrs after the

surgery, and the fluctuant course of postoperative pain.

AHoTanis. Y naHiii craTTi npoBeneHa OIiHKa e()eKTHBHOCTI i O€3MEeYHICTh HOIMLENTUBHOTO 3aXUCTy Y
Jited, skuM OyJI0 3aCTOCOBAaHO MYJIBTUMOJAIBHHH IMiAXiJ B HepionepauiiiHoMy i paHbOMY MiCHsIOnepaniiHoMy
3HEOO0JICHH] IPH BEJIMKUX TPaBMBTHYHHUX Omepalis . BuBueHuii cran reMoAHaMiYHNX TIOKa3HHUKIB Ta IPOBEACHA

OIIiHKAa PiBHA OOJIO y MAIIEHTIB AUTAIOTO BIKY.
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v nepiornepaniiHoMy nepioxi 9acTo
CIIOCTEpIraloThcsl  CYTTEBI  3MIHM  TOKa3HUKIB
TeMOJIMHAMIKH, 10 MOXe OyTH CIIPHYMHEHO BIUIMBOM
Ha OpraHi3M OCHOBHOI'O 3aXBOPIOBAaHHS, OOJBEOBOTO
CHHIpPOMY  (TpaBMarojoriyHa  Marojorii)  Ta
CTPECOBOTO YUHHUKA [1]. IToBHOMIHICT
MOHITOPYBAaHHS TOKAa3HHUKIB T€MOJWHAMIKH, OIliHKa
piBHA OOJIHOBOTO CHHAPOMY € O0OOB'S3KOBOIO YMOBOIO
mig 4ac mpoBedeHHs 3HeOoneHHsA [2]. OmauM i3
KPHUTEPiiB aJeKBATHOCTI HONUIIEITUBHOTO 3aXHCTY i
Yyac OIEePAaTUBHOTO BTPYUYAHHS € CTaOUTbHI MOKA3HUKA
reMOJMHAMIKH 1 Uil Toro mo0 3abe3medyuTH Lei
3aXMCT HEOOXiTHO 3HU3UTU 110 OE3MEeYHOro piBHS
IHTEHCHUBHICTH HOILIULIEIITUBHOTO MOTOKY Bix
nepupepUIHIX PEIenTOPiB 0 HeHTpanbHuX |1, 3-5].

Ilpu npoBeneHi oOnepaTHMBHUX BTPy4YaHb Yy
TPaBMATOJIOTIYHUX TMAI[IEHTIB 30JOTUM CTaHIAPTOM
BUOOpY € perioHapHi MeTOOW aHecTesii, ame y
BUTAIKAaX, KOJH MOXJMBOCTEH iX 3acCTOCYBaHHSI
BincyTHe abo HebakaHe 3 OyAb-KHX NPUYHH,
BUKOPHUCTOBYIOTH BHYTPIITHHOBEHHY a00 IO€THAHY
a”ecresito [6, 7]. Came oriHKa piBHS 001, TOKa3HUKIB
reMOJMHAMIKH € HeOOXiJHOI JUIsi MNpPOBEICHHS
aJIeKBaTHOTO  MEpioNepallifHoro 3HEOOJICHHS Ta
BUOOPY METOAY AaHeCTe310J0rIYHOr0 3a0e3neueHHs
NPU TPaBMATOJIOTTYHHX OIEpaliix y JiTek.

Mema Oocnidycennss — OLIHUTH PiBeHb OO0,
BUBYMTH CTaH TEMOJMHAMIYHUX IIOKa3HUKIB Yy
TMAII€HTIB, TKUM 0YIJI0 3aCTOCOBaHO MYJIBTHMOIATEHUI
MiAXiA OO0 IHTpAolepalifHOro Ta  PaHHBOTO
TMICIIIOTepanifHOrO 3HEOONICHHS Y TPAaBMATOIOTIIHHX
XBOPHX.

Mamepianu i memoou. Y NOCHTiPKEHHS YBIAILITH
XBOpi [IiTH BikOM Big 8 pokiB mo 17 pokiB 3
TPaBMaTUYHHUM YIIKO/KEHHSIM KiHIIIBOK (CepeHill Bik
— 9,3+4,5 pokiB), HMpPOONEPOBaHI BIAKPUM HUISXOM
(n=43) abo 3akputuM (n=18), 1110 CKJIATO BIIMOBIIHO
70,5% Ta 29,5%. Cepennst TpUBaIiCTh ONMEPATUBHOTO
BTpy4yaHHs cranoBwiaa 102,1£20,4 xBuiamH. Ycim
XBOPHM BHKOHYBAJIM IIpeMeArKalliio B najari 3a 30-40
XB JI0 omepamii 3 BBEAEHHSAM aTpoIiHy cyibdary,
JiazerlaMy y  CTaHAapTHUX  JO3yBaHHAX  Ta
arnieraMiHo(eHy (mapaneramonry) 15 MI/KT
BHYTPIIIHBOBEHHO. HeoOXimHy mms 1HAYKOIl J03y
nporiodosry  po3paxoByBaIM 32 (OpMyIIOI0:

iHnykniiiHa nosa (mr/kr) = 4,3 - (0,152 X Bik XBoporo
(pokn) 1 moBibHO (TpoTsirom 30-40 ¢) BBOAMIM B OJTHY
3 BEJHMKHX INepu(epuyHUX BEH BEPXHHOI KIiHIIBKH.
[Mintpumky  aHecte3il  3AIMCHIOBANM  LLIIXOM
OesnepepBHOi iHQY3il mpomodoay 3a "step-down"
cxeMoro: 12 mr/kr/rox npotsirom 10 XB MicIIs BBEISHHS
IHAYKIIHHOT 031 mpemnapaTy, 9 MI/KI/ToI MPOTATOM
HactynHHX 10 XB 1 gami mo 6 MI/Kr/Tox A0 3aBepIICHHS
OTIEPaTHBHOTO BTpYYaHHS [8]. Amnectesito
3a0e3meuyBaii 3a TOTOMOrolo peHTaHimy 8-12 MKI/KT,
i3 OITYYHOI BEHTWIALIE JIETCHb amapatoM “Leon”,
Drager y pexumi PCV. Miopenakcariisi mpoBoauiIacs
CYKIUHUIXOIIHOM 1103010 0,5 - 1 MI/KT.

[HTEHCHBHICTh MICIAONEPAIIHHOTO OOJIBOBOIO
CHHIPOMY OILIHIOBAaJIM 32 YHCJIOBOI DPEHTHHIOBOIO
mkanoro (Individualized Numeric Rating Scale —

NRS).
[Nepionepamiiiamnit MOHITOPHHT BKITIOYAB
mymbcokcumeTpito  (SpOz),  KOHTPOIb  YacTOTH

cepueBnx ckopoueHb (UCC), cucronignoro (ATcucr),
miacromiuaoro  (ATmiact), cepemaporo  (CAT)
apTepiaJbHOTO THCKY, pPIBEHSI TJIIOKO3H B KpOBI.
Peecrtpanis  maHux mapamerpiB  BimOyBamacs B
ABTOMAaTHYHOMY 1 PY4YHOMY DPEXKHMI 3a JOIOMOTO0
monitopa Life Scope (NIHON KOHDEN).
JocnijpkeHHsT TPOBOJIWIIOCH HA TaKHX eTamax: 0
omeparii, mcis mpemeaukanii, 1-i — 1-a rog micis
omepariii, 2-i — 6-a rox, 3-i1 — 12-a rox, 4-it — 24-arox
Ta 5-if — 48-a Tox micNsA ONMepaTHBHOTO BTPYYaHHS. Y
TiCIsIoTIepaitHOMY nepiomi 3HEOOJICHHS
3a0e3evyBaocss BHYTPILIHBOBEHHHM  BBEICHHIM
aneramino¢eny (mapameramony) 15 mr/kr koxHi 8 rog,
npu noTpebi — ¢pakuiiianm BBeneHHAM 1% po3unHy
Mophiny JI03010 0,1-0,2 MT/KT. Cxema
nepionepaniiHoro MyJIbTUMOJAIBHOTO 3HEOOICHHS
npezcrasieHa B Tabmumi 1. Cratuctudny 0OpOOKy
OTPUMaHUX JaHUX MPOBOAWIM 32  JOTIOMOTOO
nporpamu Microsoft Excel. Jlani HaBeaeHO y BUTIISII
cepenHbol apudmernynoi (M) i craHIapTHOT MOXUOKH
CEPEHBOrO 3HAUEHHS (m). JlocToBipHICTE
BIIMIHHOCTEH MIDXK IIOKa3HMKaMH BH3HAYald 3a
Jonomororo  t-kpurepiss CrtbromeHTa. BimminHOCTI
BB@KaJM CTATHCTUYHO 3Hauyumumu mpu p<0,05 (95%-
i piBEeHb 3HAYYIIOCTI).
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Tabmuus 1

CxeMa nepionepaniiiHoi MyJ1bTHMOAATBbHOI aHaJTe3il

[epen onepattiero

IHTpaonepanuiiiHo

[Ticnstonepartiiina aHanre3ist

B/B atieTaMiHO(eH
(mapaueramon) 15 mr/kr
3a 30 XB A0 MoYyaTKy
orepartii

[Haykuis — B/B nponiodoi 3 MI/kr.
bazuc-napko3: nporodoin 1% — 12 mr/kr/ron
npotsiroM 10 XB miciist BBEIGHHS IHAYKIIHHOT 103U
npenapary; 9 MI/Kr/roJ1 mpoTsroM HacTymHux 10
XB, JIAJTi TI0 6 MI/KI/TOJT IO 3aBEPIICHHS
OIEPATHBHOIO BTPYYaHHS.

AmHecTesito 3a0e3mneTyBaiy 3a JOOMOTOI0
(erraniny 8-12 MKT/KT.
11IBJI amaparom “Leon”, Drager y pesxumi PCV.

Opaxuiiine BBeneHHs 1% po3unHy
Mopdiny 0,1-0,2 mr/kr B/M +
aretamino(deH (maparneramoln) B/B
15 Mr/kr KOXHI 6 TOOUH

Pesynomamu  ma  06z060penna.  Cepenas
IHTEHCHBHICTH 0OJILOBOTO CHHIPOMY 4epe3 6 TojauH
IICJIsl ONepaTUBHOTO BTPY4aHHs cTaHoBHia 2,32+0,28
Oamu 3a NRS, uepes 12 roaun — 2,06+0,16 6amu, uepe3
24 romun — 2,78+0,24 Oamu, uepe3 48 roauH —
2,04+£0,60 6amu ( p < 0,05). 26% xBopum Oyno
MOTPIOHO O/HOpa30Be BBEICHHS MOpP(]IiHY MPOTArom
24 rtomgmH. JIOCTOBipHE B3HIDKCHHS 3HAYCHb PIiBHI
TJIIOKO3H B KPOBi depe3 12 roanH micist onepaTuBHUX
BTpy4aHb (4,3 mMoins/1, p<0,05) i uepe3 24 rox (4,6
MMoJIB/11, p<0,05) MOpiBHSAHO 3 AOOTIEPALlifHIM piBHEM

Amnamiz YUCC y miteit 3acBiquuB, M0 y OUTBIIOCTI
xBopux (N=55, 86,5%) cepenue 3nauenHs YCC micins
BHYTPIIIHLOBEHHOTO BBEJICHHS arieraMiHo(heHy
(mapareramoiry) no3oro 20 mr/kr 0yno meHmummM 3a 110
y/xB (Tabn. 2) . MiHiMaJbHE 3HAYEHHS CEPEAHBOTO
3HaueHHss YCC 3a Bech NPOMIKOK JOCIHIIKEHHS
CTaHOBHJIO (87,3£5.,3) YI/XB, MaKcUMaJbHe
migsumenas — 120453 ya/xB. CepenHe 3Ha4eHHS
ATcucr 3a Bech mnepion cranoBuino 100,2+5,3 MM pr.
cT., a ATmiact — 66,4+1,8 MM pr. cT. [Tokazauku SpO2
3a BECh Mepiof JOCHTIHKEHHS B YCIX AITSH 3aIHIIanucs

(6,2 MMOTIB/IT) CBITYHTH TIPO JNIKBiAAIil0 y OUTBIIOCTI  cTaOiIbHUMHU. TToxazuukn reMOIMHAMIKH
XBOPHX MPOTSTOM repmunx 12-24 ronuH micis oniepariii  3HaXOIWINCHh Y MEXaxX CTPec-HOPMHU, IO CBIAYHUTE IIPO
BA)XKOTO CTPECy, BHHUKHEHHS SIKOTO IIOB'SI3aHO 3  XBHWJICHOAIOHMIH nepeoir micisionepaniiHoro
OCHOBHMM  3aXBOPIOBaHHSIM a00  ONEpPaTUBHUM  OOJHOBOTO CHHAPOMY.
BTPY4YaHHSIM, 1 TpO JOCTaTHIO aHajiresito Imicis
omepariii.
Ta6muus 2
JuHaMika mMoKa3HUKIB reMOIHHAMIKH Ha eTanax gociimkenns (M+m)
Etanm q10ociimKeH s
Ilokazauku Yepes Yepes Yepes Yepes Yepes
Jlo onepaii 1 rrz)/:[ 6 13);[ 12 ?0;[ 24 ?0;[ 48 ?0;{
YCC, yn/xB 114,447 3 104,3+6,2 118,0+7,1 108,2+7,1 100,2+7,1 108+7,1
ATCHCT., MM PT. CT. 110,4+1,4 117,2+1,2 121,3+1,4 108,1+1.,4 118,3+1,4 101+1,4
ATmiacT., MM pT. CT. 68,214 69,3£1,3 89,4+1.4 70,4+1,4 89,4+1.4 69,0+1,4
SpO,, % 96,140,1 92,2+0,1 94,4+0,2 92,4+0,2 94,4+0,2 97,4+0,2
Y  pite#l, sKki OTpPUMyBald ameTaMiHOPEH TeMOIWHAMiKH depe3 6, 24 TOMUHM IMICHsS BTPYYaHHS,
(mapameramon) y CKJami MpeMemuKamii Ta A XBHWICHONIOHMM  XapaKTepoM  IMicIOIepariiifHoro
MOAAJBUIOTO MICHSONEepaIifHOro 3HeOOJeHHS, He  OolIo.

BiJI3HAYAIOCS M'S30BOTO TPEMOpY, a MPOOYHKEHHS
Oyno 6e3 HCUXOMOTOpPHOTO 30yMKEHHS, HYIOTH Ta
omroBoTH. EHTEpanbHe XxapuyBaHHs OyJio po3royaro B
cepenHbomy 4epes 4,3+1,8 roauH.

Bucnoeku

1. TlpoBenmeHHs MYJIBTHMOIAIBHOI aHecTe3il €
e(peKTHBHAM 1 BIOJHOCHO O€3MEYHUM METOAOM
nepionepaniiHoro 3HeO0ICHHS.

2. MynbTEMOTANEHUH MIAX1M 13 BAKOPHCTAHHIM
BHYTpIIIHOBEHHOI aHectesii (mpomodoin, ¢eHraHi)
3abe3neuye OLIBII BUPAKCHHUM aTUCTPECOBUH 3aXUCT,
cupusie MIBHAKOMY TNpOOY/DKEHHIO Ta eKcTyOarii,
3amobirae HebakaHMM edekTaM 0 TMOB'SI3aHi 3
BUKOPHUCTAHHS OTI0i/IiB.

3. TIpoBeneHus TPaaUIiHHOTO
micnsonepaniiHoro  3HEOOMIOBaHHA Yy JiTel
ACOLIIOETHCS i3 30epeKeHHAM cepeaHbo1
IHTCHCUBHOCTI  OOJBOBOTO  CHHAPOMY 3TigHO 3

MOKa3HMKAMH IIKaJl OL[IHKK OO0JII0, TepKiHETHYHICTIO

OTtpumaHi pe3yJIbTaTH BHMArarOTh MOJIMIICHHS
METOJIMK KOPEKIli OOJbOBOTO CHHAPOMY ILISIXOM
CTBOpPEHHS O1bII KEepOBaHUX METOMK
nicisionepaniitHoro 3He00IFOBaHHSL.
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CLINICAL PECULIARITIES OF BACTERIAL KERATITIS IN TYPE 1 DIABETIC PATIENTS

Key messages:

Diabetes mellitus is a systemic risk factor for bacterial keratitis.

There are clinical peculiarities of bacterial keratitis in patients with type 1 diabetes mellitus at visit 1.

Compared to nondiabetic, diabetic patients with bacterial keratitis show higher degree of inflammatory
reaction in the anterior chamber of the eye at visit 1 as well as 28.8% lower mean corneal sensitivity threshold.

DOI: 10.31618/ESSA.2782-1994.2021.1.71.81

Abstract. The purpose was to define the clinical peculiarities of bacterial keratitis in patients with type 1

diabetes mellitus (DM1) at visit 1.

Methods. We retrospectively reviewed the results of 62 DM1 patients (62 eyes) with bacterial keratitis and

43 nondiabetic patients (43 eyes) with bacterial keratitis of the control group who were referred for visit 1 (before
administering the treatment). Research methods were as follows: visual acuity, tonometry, slit-lamp
biomicroscopy of anterior and posterior eye segments, bacteriological studies, fluorescein dye test, anterior eye
OCT and non-contact corneal esthesiometry.

Results. Compared to nondiabetic,c, DM1 patients with bacterial keratitis showed higher degree of
inflammatory reaction in the anterior chamber of the eye at visit 1 (p<0.05) as well as 28.8% lower mean corneal
sensitivity threshold (p<0.05). At visit 1, the degree of decreasing of corneal sensitivity in DM1 patients with
bacterial keratitis was higher than in control group (p<0.05). Localization of bacterial keratitis, the degree of
pericorneal injection, corneal ulcer defect size and depth, corneal infiltration as well as edema of the corneal tissue

surrounding the ulcer did not depend on the presence of diabetes mellitus (p>0,05) at visit 1.
Conclusions. There are clinical peculiarities of bacterial keratitis in patients with type 1 diabetes mellitus at

visit 1.

Keywords: diabetes mellitus, bacterial keratitis, corneal sensitivity, corneal sensitivity threshold,

inflammatory reaction in the anterior chamber of the eye.

Introduction

A lot of authors suggested that diabetes mellitus
(DM) is a systemic risk factor for inflammatory
diseases of the cornea [1-14], which are characterized
by a more severe course and more often lead to
blindness [10-14]. Several studies have reported the
occurrence of DM in patients with infectious keratitis.

Retrospective, nationwide, matched cohort study
in Taiwan included 239 854 patients with DM showed
that patients with DM were 1.35 times (95% CI, 1.24 to
1.48) more likely to develop recurrent corneal erosion
than the total sample cohort. In total, during for 8-10

years 1236 patients with DM and 884 controls
developed recurrent corneal erosion, resulting in an
incidence rate of recurrent corneal erosion in patients
with DM (5.87/10 000 person-years) higher than that in
the controls (4.23/10 000 person-years) [1].

Badawi et al. have reported that the prevalence of
DM was 15.1% out of 245 patients with infective
keratitis, attended Mansoura Ophthalmic Center, Egypt
from Mar. 2013 to Feb. 2015, and suggested that DM
was the predominant systemic predisposing factor [2].

Inoue et al. found that the occurrence of DM was
23.8% in 30 cases of corneal ulcer due to Moraxella
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