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OnucaH cnyyaii aHecTe3noNorMyeckoro nocobus pebEHKy ¢ NoNHoOM 3epKaibHOM GOPMOIt pacnoNoKeHUsa BHYTPEHHUX OPraHoB (rpyaHOW 1 BpoLLHOW
NOIOCTE), BKNHOYAA AEKCTPOKAPAMIO U FPbIXKY NULLEBOLHOMO OTBEPCTUA AnMadparmbl cnesa. [eBouka 4 4OCTaBAEHA B KAMHUMKY C LIENbI0 NPOBEEHUS
CMNEHIKTOMMUM. Ha OCHOBAHUM KOMMbIOTEPHO TOMOTpadum BbIACHWUNOCH, YTO Y pebEHKa ceneséHka cnpasa, NeYeHb CNeBa, KeNyAoK pacnonaraeTcs

B FPY4HOM NONOCTYM C/IEBA, @ CEPALLE CUMMETPUYHO Pa3BEPHYTO BMNPaBo.

TPYZHOCTM NPOBEAEHUsA aHEeCTe3UN B f@HHOM CUTyaLMK 6biin 0ByCN0BAEHbI COYETaHMEM TPAHCMO3ULLMM OPraHoB 1 AePULMUTOM rNioK030-6-docdar-
faernaporeHasbl. MnaH NoBeAEHUA HECKONbKMX XMPYPrMYECKMX OMepaLmii O4HOBPEMEHHO MOBbIWAA AONYCTUMOCTb HEKEATe/bHbIX NMOCAEACTBUMA

npwv aHecTe3unu, NepeBoAA NaLuMeHTKy 13 rpynnbl pucka ASA Il 8 kateropuio ASA Il

Mpu BBOAE NaUMEHTKUN B aHECTE3MIO U NOAKOYEHNUM eé K annapaTy UBJ1 6bin 3agaH creayowwmii pexum: VC, anroputm A/C. Mocne cozgaHunsa nHeBMO-
NepuUTOHeyMa 1 HU3BEAEHUA OPraHoB BPIOLLHOM NONOCTU U3 TPYAHON KNETKM Bbi ycTaHoBAEH pexnm VC ¢ anroputmom SIMV. AHecTesnsa nogaepxu-
Basiacb 60/110CHbIM BBEAEHMEM aHECTETUKOB, HAPKOTUYECKMX aHANbreTMKOB M MUOpenaKcaHToB. Npu nposeaeHUM obLLelt aHeCcTe3MM remoanHaMuYe-
CKM1e NnokasaTenu 6bin B npegenax Hopmbl. 1A nogaepkaHna cTabunbHOCTU romeocTasa bbiv BBEAEHbI KPUCTaNIONAHBIE U KONIOUAHBIE PACTBOPDI
B 06bEéme 400 mn. uypes coctasun 230 M, Hapko3s gaunca 3 Yaca 20 MUHYT. OCNIOKHEHWI, CBA3AHHbIX C MPOBEAEHMEM aHECTE3NU, HE OTMEYEHO.
Kntouesble cnoBa: situs inversus totalis, 0emu, aHecme3us, 330¢azo2acmpogyHOONAUKAYUS, CIAEHIKMOMUSA, KAUHUYeCKul cay4ad.
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ANESTHESIA DURING LAPAROSCOPIC SURGERY IN A CHILD WITH
GLUCOSE-6-PHOSPHATE DEHYDROGENASE DEFICIENCY AND SITUS INVERSUS
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This case describes the anesthetic management of a child with a complete mirror-image disposition of the internal organs (thoracic and abdominal
cavities), including dextrocardia and a left-sided diaphragmatic hernia. A 4-year-old girl was admitted for a splenectomy. CT imaging revealed the spleen
on the right, the liver on the left, the stomach located in the left thoracic cavity, and the heart rotated to the right.

Anesthetic challenges arose from the combination of situs inversus totalis and glucose-6-phosphate dehydrogenase (G6PD) deficiency. The plan to
perform multiple surgical procedures simultaneously increased the risk of adverse anesthetic events, elevating the patient's status from ASA Il to ASA lll.
Upon induction and initiation of mechanical ventilation, the following modes were used: Volume Control (VC) and Assist/Control (A/C). Following the
creation of pneumoperitoneum and the reduction of the abdominal organs from the chest, the ventilator was switched to VC with a Synchronized
Intermittent Mandatory Ventilation (SIMV) algorithm. Anesthesia was maintained via bolus administration of anesthetics, narcotic analgesics, and muscle
relaxants. Hemodynamic parameters remained stable throughout. To maintain homeostasis, 400 ml of crystalloid and colloid solutions were administered;
total urine output was 230 ml. The procedure lasted 3 hours and 20 minutes with no anesthesia-related complications.
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BBEOEHMUE

BonbHble ¢ situs inversus totalis (SIT) CKNOHHbI K NOBbILWEHHOW
BEPOATHOCTU Pa3BUTMA PECNMPATOPHbIX OCNOXHEHMI. TpebyeTca
arpeccuBHan NpesonepauMoHHas ONTUMM3ALMA U SiedeHne UHPEK-
umKn. AHectesnosnory HeobxoaAMMO MMETb BUAEHME O KOHLENUuMu
TPAHCNO3ULMKM OPraHOB TPYAHOW M BPIOWHOM NosoCTel, s Toro
4TObbl PAaMOTHO CKOPPEKTMPOBATb aHEeCTe3noorMyeckoe nocobue
ANA ONTUMM3ALLUKM FEMOAMHAMMKN U OKCUTEHALMM B MHTPAonepaLm-
OHHOM nepuoge [1, 2].

PervoHanbHan aHecTesus u oblee ob6e3bonnBaHne NCNonb3y-
€TCcA NpUW onepaumax Ha rofoBe, KOHEYHOCTAX, OpPraHax BPIOLLIHOMO U
rPYAHOrO OTZAE/N0B; OCHOBHbIE PEKOMEHAALMM MO aHeCTe3nW y NaLm-
eHTOB ¢ SIT cBA3aHbl ¢ PpyHKLMeEN NErKMUX, BKOYas NpeaonepaLmoH-
Hbl€ PECNMPATOPHbIe MHPEKLMM, BbI3BaHHbIE BPOHX03KTazamm. Takke
cNneflyeT KOHTPONMPOBATL BPOXKAEHHbIE MOPOKU CEPALA C BOSMOXHOM
obcTpyKumeit. MonHas npefonepaLMoHHan OLEHKa COCTOSHUA nauy-
eHTa no3sonset obecneunTb 6e30MacHOCTb 06Lelt aHecTesnm [3-5].

Ha cerogHa nuTepaTypHble UCTOYHWKM NpeaniaraloT AaHHble,
KacatoLLMecs aHecTe3nm NaLMeHTOB C CUHXPOHHbBIM CMHAPOMOM Kap-
TareHepa u BunMapHoi aTpesuen, a Takxke cnyyan ¢ JIOP 3abonesa-
HUAMKU. BmecTe ¢ Tem, CyLLECTBYHOT NPESJ/IOKEHUA NO aHeCcTe3nn ana
JeTel, nepeHECLIMX BHECEPAEYHbIE ONEPALMM C HEBOCCTAHOBIEHHOM
D-TpaHcnosmuuelt maructpanbHblx apTepuid. Bo Bpemsa aHectesum
OCHOBHas 3afla4ya aHecTe3noora — obecneynTb CTabu/IbHYIO OKcure-
HaLMto, rMapaTauumio, NpeaoTBpalLaTh PasBUTME aumao3a, noaaep-
KMBaTb HOPMasbHbIA YPOBEHb YINIEKMCAOMO rasa, apTepuanbHOro
[aB/IeHNA U TemnepaTypbl Tena naumeHTa [6, 7].

Cyrybo xupypruyeckue acnektbl o naupeHTke c¢ SIT, KoTopas
6blna NpoonepMpoBaHa NO NOBOAY MPbIXKU MULLEBOAHOIO OTBEPCTUA
Anadparmbl cnesa 1 HacNeACTBEHHOW reMonTudecKkon aHemmu (I-6-
®/r) onncaHbl Hamu B paHee onybanKoBaHHoOM pabore [8].

B npeacTaBneHHoM cTaTbe OyayT AETaNbHO PACCMOTPEHDI aHe-
CTe3M0/10rMYecKoe Nocobme 1 BO3MOXKHbIE NOCNEACTBUA, CBA3aHHbIE
C TaKMMWU aHATOMMYECKMMU aHOMAAMAMM. TpyZHOCTU MpoBeseHuUA
aHecTesnu B AaHHON cuTyauun Bbina obycnosneHa coyetaHnem SIT
n geduuMTOM MIOK030-6-pocdaTaernaporeHassl. MnaH noseaeHus
HECKOJIbKUX XMPYPIUYECKMX onepaLnii OLHOBPEMEHHO NOBbIWA J0-
MYCTUMOCTb HEXKeNaTesIbHbIX MOCNeACTBUIA NPY aHeCTe3unu, nepesoas
naumeHTKy 13 rpynnbl pucka ASA Il B kateropumto ASA I,

dtnyeckoe 3assneHue. 26.05.2022 roga aBTOpbl NOAYYUIM
NUCbMEHHOE MHPOPMMPOBAHHOE COINIACKE OT 3aKOHHbIX NPeaCTaBu-
Tenen NaumeHTkM (poguteneit) Ha Ny6AMKALMIO MEeOULMHCKMX AaH-
HbIX U PpoTorpadmin

OnucaHue KNMHUYECKOro HabnogeHus

[esouka 4 net Becom 10 Kr 6blna NepesesieHa B AETCKYIO XMPYp-
TUYECKYH0 KAWHUKY M3 remaTosIorMyeckoro OTAeNeHNs C Lebio Npo-
BeZeHWA CcnaeHsKToMuuM. MNpu NocTynneHuu *anobbl Ha ycTanocTb,
MOHWXKEHHbIM anneTuT u obluee HegoMoraHue. YbTpa3ByKoBoe UC-
CNnefloBaHWe NOATBEPAMNO NEBOCTOPOHHEE PACMNOONKEHUE NEYEHU U
HETUMUYHYIO NO3ULMIO CeNne3éHKU — cnpaBa. BbisBneHo aHoManbHOe
NOJIOKEHWE TeNa 1 fiHa XKe/yKa — OHM BblAN I0KaM30BaHbI NPenmy-
LLeCTBEHHO B PYAHOM NOAOCTU cneBa. AYCKYNbTAaTUBHO BbIABAANOCH
ocnabneHHoe ApixaHue cneBa U HOPMaJIbHOE BE3UKYNAPHOE AplXa-
HuWe cnpasa. bblna npousseseHa anekTpokapamorpadums (puc. 1).

PeHTreHorpamma rpyaHow KNeTKM NoKasana AeKCTPOKapauio U
YBE/IMYEHHbIE NIETOYHbIE COCYAUCTbIE METKM (pUC. 2).

KnuHuko-nabopatopHble gaHHble. [eMorpamma BbisiBuaa neid-
KoumTo3 (10,0x10°/n), nosblLIEHWE CKOPOCTU OCEeaHMA 3PUTPOLUTOB
(26 MM/4) 1 OCMOTMUYECKYHO HEYCTOMYMBOCTb IPUTPOLLUTOB C MUHM-

INTRODUCTION

Patients with situs inversus totalis (SIT) are at an increased
risk of respiratory complications, necessitating aggressive preop-
erative optimization and treatment of any underlying infections.
Anesthesiologists must understand the anatomical transposition
of thoracic and abdominal organs to appropriately adjust man-
agement and optimize hemodynamics and oxygenation intraop-
eratively [1, 2].

While both regional and general anesthesia may be used
for procedures involving the head, extremities, and trunk, the
primary anesthetic recommendations for patients with SIT focus
on pulmonary function, particularly the management of preop-
erative respiratory infections associated with bronchiectasis.
Additionally, potential congenital heart defects with obstructive
components must be monitored. A comprehensive preoperative
assessment is essential to ensure the safety of general anesthesia
[3-5].

Current literature provides data on anesthesia for patients
with comorbid Kartagener syndrome and biliary atresia, as well
as those with ENT diseases. Furthermore, protocols exist for chil-
dren undergoing non-cardiac surgery with unrepaired D-transpo-
sition of the great arteries. During such cases, the anesthesiolo-
gist's primary task is to ensure stable oxygenation and hydration,
prevent acidosis, and maintain normocapnia, stable blood pres-
sure, and normothermia [6, 7].

The surgical aspects of a patient with SIT undergoing repair
of a left-sided diaphragmatic hernia and hereditary hemolytic
anemia (G6PD deficiency) were described in our previous publi-
cation [8].

This article examines in detail the anesthetic management
and potential complications associated with these anatomical
anomalies. The anesthetic challenges in this case were com-
pounded by the combination of SIT and G6PD deficiency. The
plan to perform several simultaneous surgical procedures in-
creased the risk of adverse events, elevating the patient's status
from ASA Il to ASA Il

Ethics statement. On May 26, 2022, the authors obtained
written informed consent from the patient's legal representatives
(parents) to publish clinical data and associated photographs.

Case report

A 4-year-old girl weighing 10 kg was transferred from the
Hematology Department to the Pediatric Surgery Clinic for a sple-
nectomy. Upon admission, the patient presented with fatigue,
decreased appetite, and general malaise. Ultrasound examina-
tion confirmed a left-sided liver and an atypical spleen positioned
on the right. An abnormal positioning of the gastric body and fun-
dus was detected, located primarily within the left thoracic cavity.
Auscultation revealed diminished breath sounds on the left and
normal vesicular breath sounds on the right. An electrocardio-
gram (ECG) was performed (Fig. 1).

Laboratory results and clinical presentation. The hemo-
gram revealed leukocytosis (10.0x10°/L), an elevated erythrocyte
sedimentation rate (26 mm/h), and erythrocyte osmotic fragil-
ity (minimum 0.45%, maximum 0.36%). Biochemical analysis
showed hypoproteinemia (total protein 52 g/L). Liver function
tests, including serum bilirubin, creatinine, urea, and electrolytes,
were within normal limits. G6PD activity was 20%.

Dextrocardia and associated multisystem anomalies contrib-
uted to failure to thrive and weight loss. The patient presented

253



Mazabshoev SA et al Anesthesia for situs inversus totalis

AVICENNA BULLETIN
Vol 28 * No 1 % 2026

Mas/ibHbIM 3HayeHnem 0,45% v makcumanbHbiM — 0,36%. B 6uoxu-
MMWYECKOM aHa/nu3e KpoBu OBHapyeHa runonpotenHemumn (obimit
6e10K 52 r/n). OcTanbHble MOKasaTesn GYHKUMW MeYeHW, YpoBEeHb
CbIBOPOTOYHOTO BUANPYOMHA, KpeaTMHUHA, MOYEBHHDI B CbIBOPOTKE U1
3N1eKTPONUTOB HAaXOAUAUCH B Npeaenax Hopmbl. MpoayKTUBHOCTbL -6-
@Al coctasuna 20%.

Hanunume AeKcTpoKapamm BMECTE C ApYrMmy BHYTPUYTPOBHbIMK
NaToNOrUAMM HECKOJIbKIX OPraHOB NPUBESO K MPobemam ¢ pocTom u
CHUMKEHMEM Macchl Tena. Y nauMeHTKM OTMeYannch nepeyTomaeHue,
BbICOKAA NPEeAPACNONOKEHHOCTb K PECMMPATOPHBIM MHEKLMAM, Bbl-
paskeHHas cnabocTb, yyalwéHHoe cepauebrerne n 61eHOCTb KOXKM.
Takue cneumanucTbl, Kak AeTCKUIA Kapamoor, remaTosor 1 neamarp,
npoBean MeguLMHCKoe 0bcnesnoBaHue.

B xo4e KOMMNAEKCHOW AMarHOCTMKM BbIABAEHbI Caedytolme na-
TONIOMMW: NEBOCTOPOHHAA TPbIXKa MULLEBOAHOIO 0TBEPCTUA Anadpar-
Mbl, MOJHAA WHBEPCUA PACMONOMKEHUA BHYTPEHHWUX opraHos (SIT),
Hacnego0BaHHOE COCTOAHME — FeMOIMTUYECKAsA aHeMus, feduumt -6-
&I v BbipaxkeHHasa runotpodus Il cteneHn.

Ha momeHT 06cnefoBaHunaA y pebEHKa He 3adUKCMPOBaHO CH-
CTEMHbIX }a100, CBA3aHHbIX C KAKUMU-NTNBO OpraHamu, KPOMme Kak C
HacNeaCTBEHHOW reMONUTUYECKON aHemuel u geduumtom M-6-OAr.
Mocne TWATENbHOTO MeAMLMHCKOTO 06cnefoBaHns 6bi1o peLweHo,
4TO HeobxoA¥Ma onepaLusa B CPOYHOM NOPAAKE: CMAEHIKTOMUSA, XKU-
aToniiacTMka U 330¢aroracTpodyHAONAMKALMA C UCMONb30BAHUEM
MaHKeTbl Mo HMcceHy NnanapoCKonMYeckMm MEeTOLOM Mo obuwym
obesbonvBaHmem.

AHecTesuonornyeckoe obecneuenune. [pegonepaLMoHHan
Temnepatypa cocrasnana 36,8°C, YCC — 112 ya/muH, AL — 90/40 mm
Hg 1 SpO: — 94%. NpemeaunKauma NnposeaeHa BHYTPUBEHHO M COCTO-
ana u3 0,1% atponuua (0,01 mr/kr), 0,5% amnasenama (0,1 mr/Kr) u
0,005% deHTaHuna (2 mkr/kr). Ans npoenexus obwero obesbonu-
BaHMA U KOPPUIMPYIOLLEN MHPY3MOHHOW Tepanmun B MHTPa- U NOCNEO0-
NepauyoHHOM NEPUOAAX B aCENTUYECKMX YCI0BUAX 6€3 0C/I0KHEHMI
6bl1a NpousBeseHa KaTeTepusaLmsa NOAKAOUMYHON BEHbI CNPaBa no
CenbguHrepy.

MpeaBapuTe/ibHaA OKCUIeHauMs NpoBeLeHa B TeYeHUe 3 MUH,
MpY 3TOM MHAYKLUMA B HAPKO3 BbINONHANACh BHYTPUBEHHO OKCUOYTH-
patom HaTpua (100 mr/Kr) n 5% KeTammHOM (2 Mr/Kr); Ana penakca-
LMK 1 UHTYBALMK UCNoNb30Bancsa 2% AUTUAMH (2 mr/kr). MaupeHTKa
6blna MHTYBMpOBaHa 3HAOTPaxeanbHoM TpybKoi «Portex» (Smiths
Medical, UK) c maHkeToit pasamepom 4,0 Mm 6e3 TEXHUYECKUX TPYAHO-
CTeW, reMOAMHAMMYECKNX U3MEHEHWI MW TMNOKCKK. [bixaHWe 6bl10
nepeBeseHO Ha UCKYCCTBEHHYIO BEHTUAALMIO NETKMX C MOMOLLbIO an-
napara «Drager Savina 300» (Drager, Liibeck, Germany).

Mpu BBoZE pebEHKa B aHECTE3WIO U MOAK/IIYEHNUM €ro K anmna-
paty MBJ1 6bin ycTaHOBAEH cheaytowmii pexkum: VC, anroputm A/C,
Prnvk — 25 cm H.0, PEEP — 7 cm H:0, I:E = 1:2,1, FiO2 — 24%. Mocne
CO34,aHWA MHEBMOMNEPUTOHEYMA C UCMO/Ib30BAHWMEM YIIEKMCAONO ra3a
U HU3BELEHUA OPraHOB OPIOLIHON MONOCTU W3 TPYAHOW KNETKM, ANA
OCTOPOYKHOTO «PACKPbITUA» NErKMX, OblIM NOCTENEHHO YBEUYEHbI
Pnvk n PEEP ao 30-35 cm H20 1 10-15 cm H20 cootseTcTBeHHO. C gaB-
nenvem 30-35 cm H20 nocne 3akpbiTva guadparmanbHoro fedekra
W YCTaHOBKM NJEBPA/IbHOTO ApeHaxa Obin OCyLLecTBNEH nepexos Ha
HoBble NapameTpbl MBJ1: yctaHosneH pexum VC ¢ anroputmom SIMV,
FiO2—22%, Pnuk — 14 cm H:0, PEEP — 5 cm H:0. lbixaTeNbHbI 06BbEM
coctasnsan 11 ma/kr, YL — 24 Baoxa B MMHYTY, COOTHOLLEHWE BAOXa U
Bbigoxa (1:E) — 1:2,1, ckopocTb nogaum kucnopoaa — 1,5 /mMuH.

Mepes paspesom BHYTPUBEHHO Obli BBEAEH HAPKOTUYECKMIA
aHanbretMk — 0,005% ¢eHTaHnn B fo3e 50 mKr. AHecTe3nsa nopaep-
KMBaNacb BHYyTPMBEHHbIM GOMOCHBIM BBeAeHWEM 5% KeTamuHa (1
Mr/Kr Kaxaple 15 muH), 0,005% deHTaHmna (1,5 mrr/kr/u), 10% oKcu-
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Puc. 1 3KI 6onbHOU ¢ Oekcmpokapdued, 20e epyOdHbie 31ekmpoodsi
6bl/U PACNOOHCEHbI 3€PKABHO: OMMEYAIOMCA OMK/AOHEHUE 311eK-
mpuyeckoli ocu 8npaso U CUHYCo8aA MAxuKapous

Fig. 1 ECG of a patient with dextrocardia using mirror-image chest
electrode placement: Right-axis deviation and sinus tachycardia are
noted

Puc. 2 PeHmezeHoepamma 2py0dHoli Knemxu: 0eKkcmpoKapous, 8U3y-
anusupyemcsa cmewjeHue cepdeqHol meHu 8npaso: a — 8epxywKa
cepdya, b —aopma, c —mpaxes

Fig. 2 Chest X-ray demonstrating dextrocardia with rightward
displacement of the cardiac silhouette: a — apex of the heart; b — aorta;
c—trachea

with fatigue, high susceptibility to respiratory infections, severe
weakness, tachycardia, and pallor. Preoperative examination was
conducted by a multidisciplinary team, including a pediatric car-
diologist, hematologist, and pediatrician.

Identified pathologies included a left-sided hiatal hernia, SIT,
hereditary hemolytic anemia due to G6PD deficiency, and Grade
Il malnutrition. Despite these conditions, the child had no sys-
temic complaints other than those related to hemolytic anemia.
The surgical plan consisted of a laparoscopic splenectomy, hiato-
plasty, and Nissen fundoplication under general anesthesia.

Anesthesia induction and management. Preoperative vitals
were: temperature 36.8°C, heart rate 112 bpm, blood pressure
90/40 mm Hg, and Sp02 94%. Intravenous premedication includ-
ed atropine (0.01 mg/kg), diazepam (0.1 mg/kg), and fentanyl
(2 mcg/kg). A right subclavian vein catheter was placed via the
Seldinger technique for intraoperative infusion therapy.
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6yTpata HaTpua (50 mr/kr) u apayaHa (0,04 mr/Kr Kaxaple 50 MuH).
Bo Bpems obLero obe3bonmBaHUA UCNONb30BaACA KapaMOMOHUTOP
«Edan iM60» (Edan Instruments, Shenzhen, China), B uitpaonepauu-
OHHOM Nepuoae TemnepaTypa NoaAepHuBanach B npesenax Hopmbl,
YCC Haxoaunack B npegenax 100-118 yaapos 8 MuH, Al — 92/50 —
94/57 mm Hg, Aflcp — 74-80 mm Hg v Sp02 — 96-98%. Hapkos anmnca
3 yaca 20 MuHyT.

MoHuTOpUHr meTabonusma u BogHoro 6anaHca. MNocne npose-
[eHvA NHeBMOMNepUTOHeyMa aHa In3 ra3oB KPOBM BbIABWUA BpEMEHHOe
cHuKeHne pH po 7,30 Ha nuke onepauuMmn C Nocaeayowmm BoCCTa-
HoB/IEHWEeM A0 7,38 K eé 3aBepLueHuto. HecmoTps Ha cobatoaeHue 3a-
[JaHHbIX NAaPaMETPOB BEHTUAALMM, KOHLEHTPALMA YIIEKUCIOrO rasa
(pCO2) B BEHO3HOW KpPOBWM OCTaBanacb OTHOCMTENbHO CTabUIbHOA:
39,1; 41,6; 40,2 mm Hg, uTo cBMAETENLCTBOBANO 06 3dPEKTUBHOI
perynaumm AbixaHus. B npouecce aHecTe3wum ansa HerTpanmsaumm ag-
beKTOoB yrnekucnoro rasa notTpeboBanoch yBeIMUYEHUE OKCUTEeHALMK
B CMecy: napLuanbHoe AasieHue Kucnopoga (p0:) ysennumnoch ot
3HauyeHwui 34,5 po nokasatenei 62,4 mm Hg, YTo CUrHAAM3MPOBANO O
TMNEPBEHTUAALMM HA NUKe onepaLuun. 3aTem NoKasaTenn CHU3UANCH
f0 43,6 mm Hg. ®yHKuMoHMpoBaHUe BydepHbIx cucTem opraHuama
0CTaNnocb B HOpMe 6e3 3HaUUTENbHbBIX OTKNAOHEHUIA. Takum obpazom,
BCE U3MEHEHWA NMPOUCXOAWAN NOA KOHTPONEM U C af,eKBaTHOW Kop-
peKuvei napameTpos.

Bo Bpems onepaTMBHOTO BMeELLATeNbCTBA HAaM yAanoch usbe-
aTb TMNOTEPMMM MYTEM BHYTPMBEHHOrO BBEEHWA TEM/bIX pac-
TBOPOB, KPOBM, MJa3Mbl U OBGEPTbIBAHWSA KOHEYHOCTEN MaLMEHTKM
nenéHkamu. MoacyéT obLLelt BeNNUYMHBI TPEOYIOLLENCS KMOKOCTU Ha
[leHb OCHOBbIBa/ICA Ha cymme dU3Monornyecknx notpebHocter (P)
B YKMIKOCTM, KOMMNEHCALMM TEKYLLMX NaToNorMYeckux noteps (TMM) n
yCTpaHeHun geduumTa Kuakoctv (4HK). P 6bina NpuUHATA M3 pacyéTa
100 ma/Kr. TMNM yyuTtbiBanack no ¢aKTy, B COOTBETCTBMM C NPABUIOM
«LeCATOK»: ABHblIE NOTepu BocnonHAANCh 1:1, a HesBHble TpeboBanm
£06aBku B cpegHem 2x10 MA/KI/CyT C TEKYLLMMMU KOPPEKTUPOBKAMM.

C uenbto UHGY3NOHHOW Tepanuu NPUMEHANUCL KPUCTANNOUAbI
B COOTHOLLIEHUM [/10KO3bI U CONEBbIX PacTBOPOB 1:2 Ha 06LWMit 06BbEM
400 mn (B nepsble 2 Yaca — 15 ma/Kr 1 nocaeaytowmii Yac — 10 mn/
Kr). Hannume HacnefcTBeHHOM natonorMy metTabonnsma spuTpoLy-
TOB M MHTPAoNepaLMOoHHOM KposonoTepu (06bém 120 M 1 ypoBeHb
remornobuxa 80 r/n) 0byc/108MM HEOBXOAMMOCTb B TPpaHCHY3nK cae-
YKE€3aMOPOKEHHOM N1a3Mbl U IPUTPOLUTAPHON Macchl. ModeBblaene-
HWe BO Bpema onepaLym KOHTPONMPOBAIOCh MO MOYEBOMY KaTeTepy,
anypes coctasua 230 ma.

BbiBeaeHMe U3 HapKo3a. B KoHLe onepaLuy BBeAeHUe aHecTe-
TMKOB DOblN10 NPEKpPaLLEHO, U NOCAe BOCCTAHOBNEHUsA aeKBAaTHOW Mbl-
LUeYHOW cunbl bblna npousseaeHa aKcTybaums Tpaxen. Mpu cTabunb-
HbIX FeMOAMHAMMUYECKUX MOKasaTensx W noggepsaHum SpO: Bbile
96% KWMCNOPOAOM C MOMOLLBI MackuM BeHTypu, maumeHTKa 6Gbina
nepeBefeHa B OTAENEHWE aHECTE3UONOM M PeaHUMaLIUM U UHTEHCKB-
HOM Tepanuu. B 6ankaiwem nocneonepalmMoHHOM nepuoge ansa ob-
neryeHna 6011 MCNOAb30BaNOCh BHYTPUBEHHOE BBeAeHWE GeHTaHu-
na c nomolupto nepdysopa. Yepes cyTkM AeBouKa bbina NepeseaeHa
B 06LLyt0 NanaTy 1 BbinucaHa Ha 10-e cyTKW nocne onepaLuu B ya0B-
NEeTBOPUTEILHOM COCTOAHUMU.

OBCYXAEHUE

B xoge in vitro uccneioBaHUIA YCTaHOB/IEHO, YTO PA3/IMYHbIE aHe-
CTETUKM, BKAKOYas M30daypaH v ceBodaypaH, AeWCTBYIOT NOAaBAs-
e Ha apdekTmBHOCTb M-6-OAr. MoToMy cnesyeT BO3AePKMBaTLCA OT
NPUMEHEHWA 3TUX NPENAPATOB, TaK Kak OHU MOTYT YCyrybuTb BbiparKeH-
HOCTb remonusa. TakKe bblN0 YCTaHOBNEHO, YTO BeH304Ma3enMHbI, a

Following 3 minutes of pre-oxygenation, anesthesia was
induced with sodium oxybutyrate (100 mg/kg) and ketamine (2
mg/kg). Suxamethonium (2 mg/kg) was used for neuromuscular
blockade to facilitate intubation. The patient was intubated with
a 4.0 mm cuffed Portex endotracheal tube (Smiths Medical, UK)
without difficulty or hypoxic events. Mechanical ventilation was
initiated using a Drager Savina 300 ventilator (Drager, Libeck,
Germany).

Following induction and initiation of mechanical ventilation,
the following settings were established: VC-A/C mode, Ppeak
25 cm H20, PEEP 7 cm H20, I: E 1:2.1, and FiO2 0.24. Following the
creation of the pneumoperitoneum and reduction of abdominal
organs from the thoracic cavity, Ppeak and PEEP were tempo-
rarily increased to 30-35 and 10-15, respectively, to recruit lung
volume. After defect closure and pleural drainage placement,
ventilation was adjusted to VC-SIMV mode with the following pa-
rameters: Ppeak 14 cm H.O, PEEP 5 cm Hz0, FiO2 0.22, and tidal
volume 11 mL/kg. The respiratory rate was 24 breaths per min-
ute, the I:E ratio was 1:2.1, and the oxygen flow rate was 1.5 L/
min.

Anesthesia was maintained with a fentanyl bolus (50 mcg),
followed by ketamine (1 mg/kg every 15 min), fentanyl infusion
(1.5 mcg/kg/h), sodium oxybutyrate (50 mg/kg), and pipecu-
ronium (0.04 mg/kg every 50 min). Intraoperative monitoring
was performed using an Edan iM60 cardiac monitor (Edan In-
struments, Shenzhen, China). Intraoperatively, normothermia
was maintained, with a heart rate ranging from 100 to 118 bpm.
Blood pressure remained between 92/50 and 94/57 mm Hg, with
a mean arterial pressure (MAP) of 74-80 mm Hg and SpO: levels
of 96-98%. Total anesthesia time was 3 hours and 20 minutes.

Metabolic and fluid management. Intraoperative blood gas
analysis showed a transient decrease in pH to 7.30 at the peak
of surgery, recovering to 7.38 by completion. In accordance with
the specified ventilation parameters, venous carbon dioxide
tension (PVCO:) remained stable (39.1, 41.6, and 40.2 mm Hg),
reflecting adequate alveolar ventilation throughout the proce-
dure. To counteract the effects of the CO. pneumoperitoneum,
minute ventilation was increased. Consequently, the PVCO: rose
from 34.5 to 62.4 mm Hg at the peak of the procedure, reflecting
increased alveolar gas exchange. Following the reduction of the
pneumoperitoneum, PVCO: stabilized at 43.6 mm Hg.

During the surgical procedure, we were able to prevent hy-
pothermia by administering warm intravenous solutions, blood,
and plasma, as well as wrapping the patient’s limbs in blankets.
The calculation of the total daily fluid requirement was based
on the sum of physiological fluid needs (PFN), compensation for
ongoing pathological losses (OPL), and correction of fluid deficit
(FD). PFN was estimated at 100 ml/kg. OPL was accounted for
based on actual losses, following the “rule of tens”: obvious loss-
es were replaced at a 1:1 ratio, while insensible losses required an
additional average of 2x10 ml/kg/day with ongoing adjustments.

Total fluid intake was 400 ml, utilizing a 1:2 glucose-to-saline
ratio. Due to intraoperative blood loss (120 ml) and pre-existing
anemia (Hb 80 g/L), fresh frozen plasma and packed red blood
cells were transfused. Total urine output was 230 ml.

Recovery. Following the procedure, anesthesia was discon-
tinued. Once muscle strength was restored, the patient was ex-
tubated and transferred to the ICU. Postoperative analgesia was
provided via fentanyl infusion. The patient was transferred to the
general ward on postoperative day 1 and discharged on day 10 in
satisfactory condition.
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TaKKe KOAEWH U ero npoussoaHble, Nponodon, GeHTaHun U KeTamMuH
He NPOBOLMPYIOT reMONUTUYECKME KPW3bl Y NAaLMEHTOB C AedULIMTOM
r-6-oA4r [9, 10]. Ana aHecTesum 6bINO PELLEHO WMCMO/b30BaTb HEUH-
raNAUMOHHbIE aHECTETUKM, BK/IKOYaA KeTaMMUH, OKCMOYTMPAT HaTpus,
ONMOUAHDIN aHANbIETUK GEHTAHWA, @ TaKXKe MUOPENAKCAHTbI AUTUANH
¥ apayaH. KeTamuH ycunmsaeT AencTBre 0B6LLMX aHECTETUKOB, a TaKKe
ONUOMA0B 1 NPOYUX MEAUKAMEHTOB, BaMAtoLwwmX Ha LIHC. Okcnbytunpat
HaTpUA yNy4LiaeT MeTabosM3m B TKaHAX, NOBbILIAA UX YCTOMYMBOCTb K
rMNOKCKK 1 06Nafasn ceaaTUBHBIM U MUOPENaKCUpYOLWMM 3bdeKTamu.
®eHTaHMn 6bin BbibpaH, 6aarogapa cNocoObHOCTM MUHUMM3MPOBATL
reMofMHaMUYeCcK1e U3MEHEHWS U CHUXKaTb OTBET JIErOYHbIX COCY0B.
MNpw npasuabHOM nogbope [03 HeAENONAPU3YIOLLNIA MUOPENaKCaHT
apAyaH He OKa3blBAeT 3HAUMTENbHOMO BAMAHWUA Ha reMOAMHAMMKY, B
OT/NM4ME OT APYrvX NpenapaTos aToi rpynnbi [9, 10].

PacliMpeHHbIM NOUCK NnTepaTypbl He BbIABWUA 3anuceit ob oT-
[eNbHbIX CNY4aAX OAHOBPEMEHHOW BPOXAEHHOMN TPAHCNO3ULIMK Op-
raHoB BPIOLWHOM NONOCTH, AEKCTPOKAPAUM M HACNEACTBEHHOMN remo-
NUTUYECKON aHemun, aedurumTta M-6-PAr. XoTa cywiecTByeT HECKONBbKO
3TMONOMMYECKUX TEOPUI O AAHHOM COCTOAHUM, HU OAHA W3 HUX He
Ziana nonHoro obbAcHeHUA. Tem He MeHee, bbIfIO BbICKAa3aHO npes-
NOJIOMEHWE, YTO 3TO COCTOAAHUE AB/IAETCA PE3Y/ITATOM XPOMOCOMHbIX
¥ 3MBPUOHANBHBIX OTKNOHEHWI B pa3BUTUW. HefocTaTouHOe Konye-
ctBo -6-OAI NpuBOAMUT K NOBBILEHHOW YA3BUMOCTU SPUTPOLUTOB K
OKWC/IEHWIO, YTO PaBHbIM 06pa3om, y6aBAsieT X BbIXKMBAEMOCTb. e-
MO/IM3 BO3HWKAET KaK CNeACTBUE OKUCAUTENBHOMO CTpecca, KOTopbli
06bI4HO HabtOAAETCA MOCAE IMXOPASKM, @ TAKKe OCTPbIX UHOEKL I
BMPYCHOro unun BakTepuanbHOro xapakrepa. Kak npasuno, sputpouu-
TONIN3 HOCUT BPEMEHHDI XapaKTep U NPOXOAUT CAMOCTOATENbHO, HO
B PEAKMX C/Iy4anX HEKOTOPbIE MaLMeHTbl CTaJIKUBAKOTCA CO CTOMKUM
reMosIM30M, KOTOPbIV NPOAOKAETCA AaXKe B OTCYTCTBUE OKUCUTENb-
Horo cTpecca [11].

B pocTynHoi nutepatype Mbl OBHApYXMAWM ONUCaHWE /IULLb
HECKO/IbKMX C/y4aeB KAMHUYECKOTO HabAoAeHWA TPaHCno3vLMK
BHYTPEHHWX OPraHOB B COYETAHUW C APYIMMU XVMPYPTUYECcKUMU Na-
ToNoOrMAMMK y AeTel. TaK, COOOLLAETCA O KNMHUYECKOM HabntoaeHnu
MaJIeHbKOTO Masib4MKa, KOTopoMy Bblna BbINOAHEHa yaa4YHas N063K-
TOMMA NOA O6LMM HapKO3OM C UCMONb30BaHWEM OZHOMNPOCBETHOM
TPYOKK. B cTaTbe yNOMMHAOTCA aHECTE3MONOTMYECKME NOCNEACTBUA
3TOrO CMHAPOMA M 0BCYKAAHOTCA KKOUEBbIE MOMEHTbI B NPOBEAEHWUM
aHEeCTe3uM NPU TPAHCMO3ULMU BHYTPEHHUX OpraHos [12].

B pgpyroii pabote onucaH KAMHUMYECKUM CAyyald aHecTeswu
11-neTHero manbymKa € TpaHCNO3ULMEN BHYTPEHHWUX OPraHOB, KOTO-
pomy 6blna NpoBesieHa TPaHCNNAHTALLMA NEYEHM, B CBA3M C BHENeYé-
HOYHOI aTpe3nelt }KenueBblBOAALLMX NyTei. MMpeaplaywas auarHo-
CTUYeCKan BW3yanusauus noateepauna obpaTHoe pacrnonoxeHue
MeyeHn 1 OTCYTCTBME HUMKHEN MO0V BeHbl. ABTOPbI OTMEYALOT, YTO,
HECMOTPA Ha PUCK NEFOYHON MHPEKLIMK, CBA3AHHBIN C BblAENEHUAMMU
U3 AbIXaTeNbHbIX MyTEN, U BO3MOXKHYIO HECTAabUIbHOCTb FeMOaMHa-
MWKU, CBA3AHHYIO C USMEHEHUAMM B aHATOMMUN HUMKHEN NONON BEHBI,
MaLMEHTbI C TPAHCMO3ULMEN BHYTPEHHUX OPraHOB MOTyT bbiTb 6e30-
nacHo o6e360/11BaeMbl NPU TILATESIBHOM NAAHUPOBAHUM U BHUMA-
HUM K Npoueccy 3abonesaHua [13].

OnucaH cnydai, rae 8-neTHUiA pebEHOK C HEKOPPUTMPOBAHHOM
D-TpaHCno3numMein MarvcTpanbHblX apTepuid bbi rocnUTanu3MpoBaH
[NA TpenaHaLmm Yepena ¢ Leblo ApeHMpoBaHusa abclecca rofoBHoO-
ro moara. [laHHoe coobLeHMe NOKa3bIBAET, YTO NPK [lyOOKOM NOHK-
MaHUM NaTOPU3NONOTMM U TILATENBHOM NAAHUPOBAHUMN ANS NPEAOT-
BPALLEHWUSA BO3MOKHbIX OC/IOKHEHWI NaLMEHTbI MOTYT ObITb YCNELIHO
06e36011Baembl 63 Kakux-1Mbo nHUmMaeHToB [14].
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DISCUSSION

In vitro studies have shown that certain volatile anesthetics,
including isoflurane and sevoflurane, may suppress G6PD activity.
Therefore, their use should be approached with caution to avoid
exacerbating hemolysis. Conversely, benzodiazepines, codeine
derivatives, propofol, fentanyl, and ketamine have not been
shown to provoke hemolytic crises in G6PD-deficient patients [9,
10]. In this clinical case, a non-inhalational approach was select-
ed, utilizing agents such as ketamine, sodium oxybutyrate, fen-
tanyl, suxamethonium, and pipecuronium. Ketamine was utilized
to potentiate the effects of opioids and other agents affecting the
central nervous system. Sodium oxybutyrate was included to sup-
port tissue metabolism and hypoxia resistance while providing
sedative and muscle-relaxant properties. Fentanyl was selected
for its ability to maintain hemodynamic stability and minimize
pulmonary vascular responses. When dosed appropriately, the
non-depolarizing relaxant pipecuronium has a negligible effect on
hemodynamics compared to other agents in its class [9, 10].

An extensive literature search revealed no prior reports of
this specific combination: SIT, dextrocardia, and G6PD deficien-
cy. While several etiologic theories exist for SIT, it is primarily at-
tributed to chromosomal and embryonic developmental abnor-
malities. Regarding G6PD deficiency, insufficient enzyme levels
increase erythrocyte vulnerability to oxidative stress, reducing
red cell survival. While hemolysis is typically transient and trig-
gered by fever or infection, persistent hemolysis can occur in rare
cases even in the absence of acute oxidative stress [11].

The available literature contains only a few reports of SIT
combined with other pediatric surgical pathologies. One report
describes a successful lobectomy in a young boy using a single-lu-
men endotracheal tube [12].

Another study details the anesthetic management of an
11-year-old with SIT undergoing liver transplantation, emphasiz-
ing that despite risks of pulmonary infection and hemodynamic
instability often due to vascular anomalies, these patients can be
safely managed with meticulous preoperative planning [13].

Similarly, a case involving an 8-year-old with uncorrected
D-transposition of the great arteries suggests that a deep under-
standing of pathophysiology is key to preventing complications
during neurosurgical procedures [14].

CONCLUSION

This clinical observation demonstrates that through detailed
preoperative evaluation and individualized anesthetic planning,
patients with complex combinations of SIT and G6PD deficiency
can successfully undergo simultaneous surgical interventions.
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3AKNIOMEHMUE

B xo4e AaHHOTO KAMHMYECKOro HabsogeHua 6bi1o ycTaHoB-

JIEHO, 4YTO npun AeTtasibHOM npeaonepaunoHHOM OGCI’IeAOBaHMM n

TLLATENbHOM NNAHWMPOBAHUM XapaKTepPa aHeCTe3NO0N0TMYECKOro obe-
cneyeHus NaumeHTy ¢ KombuHaumei SIT v geduumTa rmiokoso-6-poc-
dataernpporeHasbl MOXKHO YCMNELIHO BbINOAHUTL AAXKe U CUMYJ/IbTaH-
Hble OnepaTUBHbIE BMELLATENbCTBA.
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