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Congenital gastrointestinal (Gl) malformations make up 21-25 % of all congenital anomalies and require surgical correction
in the neonatal period.

The aim was to analyze the methods of operative treatment of hard composite congenital gastrointestinal malformations in infants.

Materials and Methods. There were 13 newborns with gastroschisis, omphalocele and esophageal atresia combined with
intestinal atresia, anal atresia and also with congenital heart defects in our study.

Results. We have designed new preoperative care strategies for the newborns. All combined Gl defects were corrected in
one step. In gastroschisis and omphalocele in combination with small intestine atresia we made a plastic of anterior abdominal
wall, bowel segment resection and anastomosis end-to-end. In esophageal atresia and atresia of the anus direct esophago-
esophagoanastomosis was applied with suturing of tracheoesophageal fistula, also in two patients proctoplasty by Pena 2 was
carried out, and in one patient with high anal atresia colostomy was applied, which was closed in the age of 6 months. In case
of esophageal atresia combined with small intestine atresia direct esophago-esophagoanastomosis with tracheoesophageal
fistula suturing was carried out, and resection of the bowel segment with anastomosis end-to-end was applied. In a patient with
a combination of esophageal atresia and duodenal obstruction esophagoplasty and closure of tracheoesophageal fistula with
anastomosis by Kimur was made. Preference was given to the combined anesthesia with neuraxial blockade. Postoperative
care included prolonged artificial lung ventilation, anesthesia, parenteral nutrition, antibacterial and antifungal medicines.

Conclusions. One-step correction of the congenital Gl malformations in newborns is effective and it gives opportunity to achieve
the best results with a single surgical intervention. Extremely important links of the combined Gl defects therapy is timely and
balanced preoperative preparation, anesthetic management with the advantage of neuraxial blockade usage, as well as careful
postoperative management of the patient.

0OcobAnBoOCTi XipypriuHoro AikyBaHHA KOMOiHOBaHUX BPOAKEHHUX BaA PO3BUTKY
LUAYHKOBO-KMLUKOBOI0 TPAKTy B HOBOHaPOAKEHUX

M. 0. MakapoBa

BpomkeHi Baan po3BuTKY LLIMYHKOBO-KMLLKOBOTO TpakTy (LLKT) ctaHoBnaTs 21-25 % ycix ypomKkeHux aHomanin i notpebyrotb
XipypriYHOI KopeKuji y nepiodi HOBOHAPOLKEHOCTI.

MeTa po60T1 — aHani3 METOAIB ONepaTUBHOTO MikyBaHHS TSHKKX KOMOIHOBaHUX ypomKeHnx Bag po3suTKy LLKT y HOBOHapOmKeHWX.

Matepianu Ta metogum. [ig cnoctepexeHHsiM nepebyBanu 13 HOBOHAPOMKEHMX OITEN i3 racTpoLIM3nNCcoM, oMdanoLerne Ta
aTpesieto cTpaBoxody B KOMOiHaLlii 3 aTpesieto TOHKOO KuLLEYHWKa abo aHyca, a TaKoX i3 BPOLKEHUMI BajaMu Cepust.

Pesynirati. Po3pobuni cxemmn nepegonepaLiiHoi niaroToBku Ans HOBOHapOomkeHuX. Yci kombiHoBaHi Bagy XKKT ckopekToBaHi
3a oauH eTan. Mpu racTpolumauci Ta omdanoLene B NOEAHaHHI 3 aTpesietd TOHKOI KWLLKX NPOBOAMMACh NNacTka NepeaHboi
YEpEBHOI CTiHKW, pe3eKUis AiNsHKN KALWKA Ta HaknadeHHs aHacToMo3y KiHelb Y KiHeub. [pu atpesii cTpaBoxogy Ta aTpesii
aHyca Hakrnagascs NpsmMuii e3odaro-e30haroaHacToMo3 3 yLUMBaHHAM TPAXeoCTPaBOXiAHOT HOPUL, @ TAKOX Y ABOX NaLiEHTIB
3fjficHIOBanack nNpokTonnacTtvka 3a lNeHa 2, a B 04HOro nawieHTa 3 BUCOKOK aTpesietd aHyca Oyna HaknageHa Konoctoma,
Lo Hagani byna 3akputa y 6-micsqHOMY BiLli. Y navieHTa 3 noeaHaHHAM aTpesii cTpaBoxogy Ta AyoAeHarnbHOI HeNpoXigHOCTi
30inCHUNM e30haronnacTyky, yLIMBaHHS TPaxeocTPaBOXiAHOI HOPHLI, a TakoxX HaknageHHs aHactomosy Kimypa. Mg yac aHe-
CTesionoriyHoro 3abesneveHHs nepesara HagaBanacs KOMGIHOBaHIN aHeCTESii 3 BUKOPUCTAHHSM LIEHTPanbHWX HeipoakcianbHUX
6nokap. MicnsionepaLiiiHe BeAEHHsI MICTUMO NPOJSIOHIOBaHY LUTYYHY BEHTUNSLiO NereHiB, 3HeOOMBaHHS, NapeHTeparnbHe
XapyyBaHHsl, aHTubakTepianbHi Ta aHTUMIKOTUYHI Npenapaty.

BucHoBku. OpHoeTanHa Kopekwisi koM6iHoBaHUX ypomkeHux Manbgopmaliin LUKT y HoBoHapomkeHnx eekTuBHa Ta fae
MOXTMBICTb JOCAITW HANKPaLLMX pe3ynbTaTis Mif Yac €AMHOTO XipypriYHOro BTPyYaHHS. BUHSTKOBO BaXIMBUMM faHKamm Te-
panii kombiHoBaHux Bag LLKT e ceoevacHa Ta 3banaHcoBaHa nepegonepaviiHa nigrotoska, aHecTe3ionoriyHe 3abeaneyeHHs
3 NepeBaKHUM BUKOPUCTAHHSM HelpoakcianbHux rokag, a Takox peTenbHe nicnsionepaviiHe BeAeHHs naljieHTa.

OcobeHHOCTH XUPYPruyecKoro Ae4yeHun KOM6MHMpOBaHHbIX
BpO)KAéHHbIX MOPOKOB Pa3BUTUA XKEAYAOUHO-KULLEYHOIro TPaKTa y HOBOpO)KAéHHbIX
M. A. Makaposa

BpoxaéHHble MOpoKM pasBuTus xenyaoqHo-kuLueqHoro TpakTta (XKKT) coctaBnstor 21-25 % oT BCcex BPOXAEHHBIX aHOManmi
1 TPeBYIOT XMPYPrMYeCKon KOppeKLMW B Neproge HOBOPOXAEHHOCTM.

Llenb pa6otbl — aHann3 cnoco6oB OnepaTuBHOTO NMeYeHUst TSHKENbIX KOMOMHUPOBAHHBIX BPOXAEHHBIX NOPOKOB Pa3BUTMS
XKKT y HOBOPOXKAEHHBIX.
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Matepuansi 1 MeToabl. MMoA HalWwMM HaBroAeHNeM Haxoaurnoch 13 HOBOPOXAEHHBIX C racTPOLIM3MCOM, OMdasiole-  3anopoxckuii

ne 1 atpesuen NULLIEBOAA B COMETAHWW C aTPe3nelt TOHKOTO KMLIEYHMKA UMK aHyca, a Takke C BPOXAEHHLIMU NopoKamm ""e“““““";:’i_l
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Pesynkratbl. Hamy paspabotaHbl cxeMbl NpenonepaLMoHHOI NOArOTOBKM A HOBOPOXAEHHBIX. Bce KOMOUHMPOBAHHbIE NOPOKM
XKKT Hamu Bbinm cKoppekTUpoBaHbl B 0AWH aTan. [Npu racTpoLumance 1 omdasnolene B COMETaHUN C aTpeanei TOHKOM KMLLKKA
npou3BoAMnack NnacTuka nepeaHen GPIOLLHON CTEHKW, PE3eKLMs yHacTKa KULLKM N HaroXeHe aHacToMo3a KOHeL, B KOHeLl.
IMpu aTpesnm nnLLEeBOAA M aTpe3ny aHyca HaknaablBarncs NpAMoi 330¢aro-330haroaHacTomo3 € yLUMBaHYEM TPaXEOoNMLLEBOA-
HOrO CBWLLA, TaKkKe y ABYX NaLyeHTOB NPOBOAMIACk NpoKTonnacTyka no MNeHa 2, a y 0AHOro naumeHTa ¢ BbICOKOWN aTpesnen
aHyca bbina HanoxeHa KkonocToma, Kotopasi B nocneaytoLLem bbina 3akpeita B Bo3pacTte 6 MecaLeB. Y nauneHTa ¢ CoMeTaHneM
aTpesuv NULLEBOAA U AYOAEHANbHON HEMPOXOAUMOCTY NPOM3BENM 330(haronnacTuky, yLLUMBaHUE TPaXeonuLLEBOLHOTO CBULLA,
aTakke HanoxeHue aHactoMmo3a Kumypa. [Mpy npoBeeHnn aHeCTe3nonoryeckoro obecneyeHmns npemmyLLecTBo 0TAaBanoch
KOMBUHWMPOBAHHO aHECTE3MN C UCMONb30BaHNEM HerpoakcuanbHbIx 6rokag. MNocneonepaLunoHHoe BeAeHWe BKIToYaro B cebs
MPONOHTMPOBAHHY0 UCKYCCTBEHHYH BEHTUMNALMIO NErkux, 0be3bonvsaHne, napeHTeparnbHoe NuTaHue, aHTubakTepuanbHble
1 aHTUMWKOTMYECKME Npenaparbl.

BbiBoabl. OHo3TanHas KoppekLumst KOMOUHMPOBaHHbLIX Manbhopmaumin XKKT y HOBOPOXAEHHBIX apdeKTBHA 1 NO3BONSET
[0BOUTBLCS HaMNYYLIKX Pe3yNbTaToB NPU eAUHCTBEHHOM XMPYPrMYECKOM BMeLLaTeNbCTBe. VCKMoUnTENbHO BaXHbLIMU 3BEHbSAMU
Tepanuu KoM6MHMpoBaHHbIX NopokoB XKKT aBnseTcs ceoeBpeMeHHas 1 cbanaHcupoBaHHas npesonepalmoHHas NoaroToBka,
aHecTesunonornyeckoe 0b6ecrneyeHne ¢ NPeMMyLLECTBOM MCMONb30BaHNS HepoakcuanbHbiX Brokas, a Takke TLaTenbHoe

nocneonepauvoHHoe BeeHne nalmeHTa.

The prevalence of congenital abnormalities doesn't tend
to decrease recent years; on the contrary there are some
data about the increasing of their frequency. The prev-
alence of congenital malformations in neonates is from
2.51t0 4.5 %. In the structure of congenital malformations
gastrointestinal (Gl) tract anomalies occupy a leading
position, accounting for 21.7-25 % of all defects [1]. A
common type of Gl malformation is an atresia, in which a
segment of the Gl tract fails to form or develop normally.
The most common type is esophageal atresia, followed by
atresia in the jejunoileal region and in the duodenum [2].
Intestinal atresia is a congenital complete interruption of
the intestinal lumen, which leads to intestinal obstruction.
50 % of all cases of the small intestine atresia occur in the
duodenum, 36 % in the jejunum and 14 % in the ileum.
Colon atresia is less common and account for about 10 %
of the total intestinal atresia. The frequency of intestinal
atresia varies from 1in 330 to 1 in 1500 live births. Patients
with bowel atresia often have other malformations such as
an annular pancreas, intestinal malrotation, ectopic anus,
gastroschisis, omphalocele etc [3].

Omphalocele is a protrusion of abdominal viscera
from a midline defect at the base of the umbilicus. In
omphalocele, the herniated viscera are covered by a thin
membrane and may be small (only a few loops of intestine)
or may contain most of the abdominal viscera (intestine,
stomach, liver). Immediate dangers are desiccation of the
viscera, hypothermia and dehydration due to evaporation
of water from the exposed viscera, and infection of the
peritoneal surfaces. The estimated incidence is 1 in 3000
live births. Omphalocele can be detected by prenatal
ultrasonography. At delivery, the exposed viscera should
be immediately covered with a sterile, moist, nonadherent
dressing (e. g., medicated petrolatum gauze) to maintain
sterility and prevent evaporation [2].

Gastroschisis is a protrusion of the abdominal viscera
through a full-thickness abdominal wall defect, usually to the
right of the umbilical cord insertion. The estimated incidence
is 1in 2500 live births (more common than omphalocele) [2].
According to other sources the prevalence of this malforma-
tion is 1 case per 10.000 births in general, but can be up to
7 or more cases per 10.000 newborns of mothers younger
than 20 years [3]. Several communications have reported
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a significant increase in the prevalence of gastroschisis at
birth in the last three decades. Itis referred to as “a pandemic
strongly associated to low maternal age” in many countries
[4]. In gastroschisis, unlike omphalocele, there is no mem-
branous covering over the intestine, which is markedly
edematous and erythematous and is often enclosed in a
fibrin mat. These findings indicate long-standing inflamma-
tion due to the intestine being directly exposed to amniotic
fluid. As in omphalocele, gastroschisis can be detected by
prenatal ultrasonography, and delivery should take place at
atertiary care center [2]. Some authors even propose to pro-
vide planned elective cesarean delivery from 35 to 37 gesta-
tional weeks to minimize the risks of mortality [5,6]. Surgery
is similar to that for omphalocele. It often takes several
weeks before Gl function recovers and oral feedings can be
given [2].

Because about one third of infants with a GI malfor-
mation have another congenital anomalies, they must be
evaluated for malformations of other organs and systems,
especially of the CNS, heart, and kidneys [2,3].

The purpose was to analyze the methods of hard
composite congenital Gl malformations operative treat-
ment in infants.

Materials and Methods

There were 13 infants being treated in Anesthesiology
and Intensive Care Neonatal Department of Zaporizhzhia
City Multidiscipline Pediatric Hospital #5 under our
supervision. All newborns had been transported from
a maternity hospital on the first day after birth. Three
patients had gastroschisis in combination with atresia of
the small intestine, one — omphalocele and ileal atresia.
9 patients had esophageal atresia combined with anal
atresia — in three cases, in combination with small intes-
tine atresia — in one case, with annular pancreatic and
duodenal obstruction — in one case, and with a bilateral
megaureter and congenital amputation of both forearms —
in 1 case. In another three patients esophageal atresia
was combined with congenital heart disease: tetralogy of
Fallot — 1 infant, septal defect and pulmonary stenosis —
2 infants.
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Results and Discussion

Preoperative preparation of patients with gastroschisis and
in case of high intestinal obstruction presence was carried
out for 2-3 hours, while in case of the other combined
malformations of the digestive tract — for 24—48 hours. It
included crystalloid infusion at a rate of 10 to 20 ml/kg/hour,
by indications — colloids and fresh frozen plasma, and
antibacterial therapy. As criteria of newborns readiness
for surgery we considered: absence of clinical signs of
dehydration, the oxygen saturation of 94-99 %, a mean
blood pressure of 40 mm Hg, central venous pressure
of 20 to 60 mm water column, cardiac index of 3,5-
4.5 I/min/m2and a diuresis over 1 mi/kg/hr.

The operation was done under general anesthesia with
tracheal intubation (in the case of esophageal atresia with
tracheoesophageal fistula, tracheal intubation was per-
formed immediately after diagnosis) and mechanical lungs
ventilation. Besides, neuraxial blockade was provided in
10 patients — spinal and/or sacral epidural anesthesia. The
methodology of neuraxial blockade in newborns is rather
simple to use, it is safe if preoperative preparation was
effective, and it provides significantly better antinociceptive
protection in comparison with traditional total intravenous
}anesthesia.

All combined Gl defects were corrected in one step.
In gastroschisis and omphalocele in combination with
atresia of the small intestine we made a plastic of anterior
abdominal wall, bowel segment resection and anasto-
mosis end-to-end. In esophageal atresia and atresia of
the anus direct esophago-esophagoanastomosis was
performed with suturing of tracheoesophageal fistula,
also in two patients proctoplasty by Pena 2 was carried
out, and in one patient with high anal atresia colostomy
was applied, which was subsequently closed in the
age of 6 months. In esophageal atresia combined with
atresia of a small intestine direct esophago-esophago-
anastomosis with tracheoesophageal fistula suturing
was performed, and resection of the bowel segment
with anastomosis end-to-end was applied. In a patient
with a combination of esophageal atresia and duodenal
obstruction esophagoplasty with closure of tracheo-
esophageal fistula was made and anastomosis by Kimur
was done.

Postoperative treatment included prolonged me-
chanical ventilation (1 to 5 days), thorough anesthesia,
infusion therapy, broad-spectrum antibiotics (with es-
sential usage of the drug with activity against anaerobic
bacteria), antifungal drugs from the 3—4™ day, parenteral
nutrition from the first day after surgery, correction of
water and electrolyte imbalance and acid-base status.
Enteral nutrition was started at the 2-5" day after sur-
gery. The criteria for enteral nutrition starting were the
absence of the stomach contents stagnation and stool
appearance.

Postoperative analgesia was conducted by contin-
uous intravenous infusion of fentanyl during 2-5 days,
and additionally epidural anesthesia by bupivacaine or
ropivacaine through the sacral canal. Epidural blockade not
only helps to achieve better analgesia, but also improves
abdominal blood circulation and intestinal peristalsis
recovery.
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In patients with concomitant congenital heart defects
surgical correction was performed in 2-3 months after birth
at the Kyiv Institute of Cardiology.

Conclusions

1. One-stage correction of the congenital GI mal-
formations in newborns is effective and it gives an op-
portunity to achieve the best results by a single surgical
intervention.

2. It is extremely important to combine Gl defects
surgical therapy with balanced preoperative preparation
in proper time, as well as anesthetic management using
advantageous neuraxial blockade and thorough postop-
erative management of the patient.
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