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Summary. Intussusception is the most common form of acquired gastrointestinal obstfruction in children.
The aim is to study the features of the clinical course and strategy for intussusception treatment in chil-
dren and to analyze limitations of diagnostic, clinical and special examination techniques. Materials and
methods. We have analyzed outcomes in 272 children freated in pediatric surgery clinic from 2004 to 2015.
Objective criteria were developed to evaluate the stages of intussusception that correlate with the degree
of endotoxemia, changes in respiratory function and circulation, disorders of gut motility, as well as findings
of ulfrasound examination of the abdominal organs. Results and discussion. In patients with infussusception
stage | (233 children), we found no signs of endofoxemia or they were of low-grade. 10 children underwent
surgery, in 4 cases — using laparoscopic technique. Of 32 patients with stage I, in 8 cases intussusception
was straightened conservatively on the first fry. We don’t make a second attempt in children. Operational
straightening was performed in 24 patients. The third stage of intussusception in children (7 patients) has
signs of endotoxemia degree Ill. All patients with the third stage of intussusception underwent median lapa-
rotomy. In 5 cases, we have detected intussusceptum necrosis, and in these children we performed bowel
resection followed by the imposition of final ileostomy and intubation of the small intestine. In the rest (2)
patients, we were able to straighten intussusceptum, and the gut was recognized as viable. Applying pri-
mary anastomosis after bowel resection in peritonitis is unacceptable. Conclusions. Comprehensive survey
of children using laboratory and instrumental methods became the basis for the allocation of 3 stages of
intussusception, which correlated with the degree of endotoxemia and impaired bowel function: stage
| — compensated; stage Il — subcompensated, stage lll — decompensated. Objective evaluation of intus-
susception stages allows us to differentiate the extent of measures on the stages of freatment depending
on the disease state, which greatly simplifies the solution of tactical problems facing the surgeon and anes-
thesiologist before, during and after disinvagination.
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Intussusception of the intestines is the most common
form of acquired obstruction of the gastrointestinal tract in
children. The frequency of reaches 70—80 % of all species of
intestinal obstruction. It is a mixed variant of acquired ob-
struction — obstruction and strangulation. Intussusception
occurs most frequently in the first year of life (80 %), mainly
in children aged 5—10 months, confirming the importance
of anatomical and physiological features of early childhood
in the etiopathogenesis of this disease.

However, in practice, despite the progress of pediatric
surgery in recent years, diagnosis of intussusception of the
intestines is often too late. Underdeveloped stages objective
diagnosis of intussusception in children. So, the aim is to
study the clinical course and treatment strategy intussuscep-
tion in children and analysis capabilities of diagnostic, clini-
cal and special methods.

Materials and methods

The study is based on the analysis of results of treatment
of 272 child who were in the pediatric surgery clinic from
2004 to 2015. Developed objective criteria for evaluation
stages of intussusception that correlate with the degree of
endotoxemia in the body of a sick child, changes in respira-
tory function and circulatory disorders of gut motility, and
ultrasound of the abdomen.

The degree of endotoxemia judged by the blood levels
of the average molecular weight, circulating immune com-
plexes, leukocyte index of intoxication, transaminase levels.

Changes in respiratory function was evaluated by the
following parameters: respiratory rate, tidal volume, oxygen
consumption of tissues, acid-base status, blood gas partial
pressure in the artery and vein, the hemoglobin oxygen satu-
ration in the artery and vein.

We determined the parameters of hemodynamics and
oxygen transport in children with intussusception, heart
rate, mean arterial pressure, cardiac index, stroke index,
oxygen delivery to tissues, arterio-venous difference, cen-
tral venous pressure.

Ultrasonography of the abdomen in a child with intus-
susception possible to not only locate intussusceptum, but
rather to identify specific changes that are characteristic of
each stage. X-ray examination made vertically necessary
to determine signs of intestinal obstruction. Radiography
colon with air contrast was used mostly as a conservative
method of straightening intussusceptum. Given the almost
100 % of the value of diagnostic ultrasound, if the question
of surgery solved by X-ray can be waived.

Objective diagnosis of intussusception stages when receiv-
ing a child to the clinic helped differentiate volume measures
on the stages of treatment and improve their results.

Results and discussion

In 233 child diagnosed with stage I and intussuscep-
tion. Disease duration is usually no more than a day. The
function of vital organs is not broken Plain radiographs of
the abdomen signs of intestinal obstruction available. So-
nographic picture of the 1Ist stage of intussusception helped
identify ehopozytyvne formation of round or cylindrical.

How transverse and longitudinal scan determines concen-
tric echogenic areas interspersed. In patients with the I
stage of intussusception signs of endotoxemia not detected
or found vaguely. There is increasing leukocyte index of in-
toxication by 30—40 %.

Respiratory disorders are on the level of compensa-
tory changes, breathlessness provides adequate ventilation,
keeping the partial pressure of the gas in the blood and he-
moglobin oxygen saturation at the appropriate level. Oxygen
consumption with the tissues increases significantly.

Indicators of hemodynamics and oxygen transport in
children with I stage of intussusception in accordance not
changed. Characteristic changes in motor activity in pa-
tients with bowel I stage. Registered increase in the frequen-
cy and amplitude of peristaltic waves.

The first stage of intussusception in children, including
hospital, minimal signs of endotoxemia, ultrasound data
and the results of additional research methods, we denote
as — compensated stage.

Treatment of children with the I stage of intussuscep-
tion is usually conservative. Conservative intussusceptum on
straightening technique used was effective in 223 children
(95 %). In 198 children — the first attempt. In 10 (5 %) chil-
dren had unsuccessful conservative disinvagination, these
children performed surgical straightening intussusceptum
after a brief preoperative preparation. In 4 cases laparoscopic.

Diagnosis and treatment of 2" stage of intussusception.
Clinical manifestations of intussusception in 32 patients
with 2" stage of the disease is more significant. Disease
duration is usually 1 to 2 days. Manifestuyuchyy symptom
that was reason for seeking medical help parents, is bleeding
from the rectum, the so-called «Raspberry jelly». Therefore
it is always necessary to carry out differential diagnosis of in-
tussusception with intestinal infection that was the basis for
the designation of the 2" stage of intussusception as «psev-
dodyzenteriyna stage».

These abdominal ultrasound, indicators of endotoxemia,
function parameters respiration and circulation can more ob-
jectively diagnosis 2" stage of intussusception in children.

The second stage of intussusception we have labeled —
subcompensated stage.

Treatment of patients with 2" stage of intussusception
(32 children), given signs of endotoxemia, must include
short-term training to disinvagination, lasting no more than
2 hours. It involves setting a nasogastric tube, central vein
catheterization, detoxification therapy of infusion rate of
20—30 ml/kg body weight.

Of'the 32 children in 8 children intussusception straight-
ened conservatively on the first try. Second attempt in chil-
dren with 2" stage will not do. Operational straightening
carried 24 patients, 20 — with access to the right side of the
abdomen, and 4 — laporoskopichno. In all cases, bowel op-
erational disinvagination proved viable.

Intussusception 3™ stage corresponds clinic severe peri-
tonitis, the diagnosis of which is not disputed (7 children),
which determines its clinical name, like — «stage of perito-
nitis». Disease duration in all patients was more than 2 days.

In the 3" stage of intussusception sonographic picture
differs polymorphism. In 4 patients intussusceptum through
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bloating, was not determined. No concentricity layer on its
periphery. Determined by swelling and thickening of the
walls of the intestinal tube.

The most objective information to diagnose the third
stage of intussusception treated in laboratory examination
of children. Endotoxemia in children from the third stage of
intussusception endotoxicosis classified as grade 3.

The children of the third stage of intussusception de-
compensation of respiratory disorders resulted in significant
metabolic changes — registered metabolic acidosis. Re-
corded significant tachycardia (up to 150 % of the normal
range). Thus, the third stage of intussusception in children
clinically similar to severe peritonitis, which has signs of en-
dotoxemia 3™ degree with significant impairment of respira-
tory and cardiovascular systems, which show metabolic aci-
dosis, tissue hypoxia and hypodynamic type of circulation,
we designated as — decompensated stage.

Treatment of children with 3™ stage of intussusception
(7 patients) started in the intensive care unit. The duration
of preoperative preparation 4, maximum — 6 hours. Stabili-
zation of the child and improvement homeostasis can solve
the issue in favor of surgery.

All patients of the third stage of intussusception midline
laparotomy performed under endotracheal anesthesia with
controlled breathing. Intussusceptum evaluated the viability
and necrosis during its manufacture resection of intestine
within the healthy tissue of intussusceptum, without at-
tempts to straightening. So, with 7 of our patients with the
third stage of intussusception occurred U5 necrosis intussus-
ceptum these children and made bowel resection followed by
the imposition of final ileostomy and intubation of the small
intestine. The rest (2) patients intussusceptum managed to
straighten and gut recognized viable after the introduction of
novocaine ripples and warming for 30 minutes. Imposing pri-
mary anastomosis after resection of the bowel in conditions of
peritonitis, we consider unacceptable.

Conclusions

1. Comprehensive survey of children using laboratory and
instrumental methods became the basis for the allocation of 3
stages of intussusception, which correlated with the degree of
impairment of endotoxemia and gut: I stage — offset (bright
stage clinical manifestations); I1 stage — subcompensated (psev-
dodyzenteriyna); 111 stage — decompensated (stage peritonitis).

Cniaxi O.B., AarypuHcbka O.B., lNaxoabdyk O.11.

2. Objective assessment allows us to differentiate stages of
intussusception volume measures on the stages of treatment
depending on the stage of the disease, which greatly simplifies
the solution of tactical problems facing the surgeon and anes-
thesiologist before, during and after disinvagination.

References

1. Belyaev M.K. The decision of the Russian Symposium of
Pediatric Surgeons with international participation «Acquired
intestinal obstruction in children» // Detskaya hirurgiya. —
2011. — 2. — 53-54.

2. Degtyar V.A. Minimally invasive treatment of intussuscep-
tion in children // Hirurgiya detskogo vozrasta. — 1. — 52-53.

3. Morozov D.A. Duration allocation of blood from the rec-
tum — the main criterion for choosing a method of treatment of
intussusceptions // Detskaya hirurgiya. — 2010. — 6. — 29-32.

4. Podkamenev V.V. The new concept of the pathogenesis
of intussusception intestines in infants // Detskaya hirurgiya. —
2011. — 1. — 45-47.

5. Safronov B.G., Baklanov V.V. Surgical treatment of
severe forms of intussusception in children // Detskaya hirur-
giya. — 3. — 12-14.

6. Solovyov A.E., Nikifirov O.A. Stages of intussusception in
children // Aktualnie pitannya farmazevtichnoyi i medichnoyi
nauki i praktiki. — 2011. — 6. — 273-275.

7. Solovyov A.E. Stages of intussusception in children //
Hirurgiya detskogo vozrasta. — 2009. — 1. — 41-43.

8. Sushko V.I. Hirurgiya detskogo vozrasta. — Kiev: Zdoro-
vya, 2002. — 214-225.

9. Urin O.M., Ribalchenko V.F. Intestinal intussusception
in older children // Hirurgiya detskogo vozrasta. — 2006. —
1. — 37-45.

10. Gupta R.K. Intussusception in adults: institutional re-
view // Int. J. Surg. — 2011. — 9. — 91-95.

11. Tate J.E. WHO-coordinated Global Rotavirus Surveil-
lance Network. 2008 estimate of worldwide rotavirus-associated
mortality in children younger than 5 years before the introduc-
tion of universal rotavirus vaccination programmes: a systematic
review and meta-analysis // Lancet Infect. Dis. — 2012. —
12. — 136-141.

12. Wang. N. Adults intussusception: a retrospective review of
41 cases // World J. Gastroenterol. — 2009. — 14. — 3303-3308.

Received 03.01.16 W

3aropisbki A€PXKQBHM MEAVNYHUM YHIBEpCUTET, M. 3arnopikks, YkpaiHa

AIATHOCTUKA TA AIKYBAHHS IHBATIHALLT KULLIEYHUKA B AITEN

Pe3iome. IHBariHalliss KUIIOK € HaivacTiiow Gopmoio Haldy-
TOI HEMTPOXiMHOCTI IUTYHKOBO-KHMIITKOBOTO TPAKTYy B HiTeil. Mema
pobOTH — BMBUYEHHS OCOOJMBOCTEH KIIHIYHOTO Mmepediry Ta Tak-
TMKM JIIKyBaHHS iHBariHauii KMllleYHWKa B AiTeil Ta MPOBEACHHS
aHaJIi3y MOXJIMBOCTI MiarHOCTUYHMX, KIiHIYHUX Ta CrelialbHUX
METO/iB 00cTexXeHHsI. Mamepiaau ma memoou docaioxcenns. [1po-
BEJIEHO aHaJli3 pe3y/IbTaTiB JiKyBaHHS 272 MiTel y KIiHili AUTSI-
yoi Xipyprii 3 2004 o 2015 pik. Po3po6i1eHo 06’eKTUBHI KpUTepii

OIIIHKY CTaiif iHBariHallii, 0 KOPEIIOIOTh 3i CTYyIIeHeM eHI0TOK-
CHUKO3Y, 3MiHaM¥ (DYHKIii TUXaHHS Ta KPOBOOOITY, MOPYLIEHHSIMHA
MEPUCTANBTUKM KUIIIEYHUKA, & TAKOX JaHUMHU YJIBTPa3BYKOBOI [i-
arHOCTUKM OPTaHiB YepeBHOI MOPOXHUHU. Pe3yabmamu ma o6eo-
eopenna. Y xBopux 3 1-1o crazgieto iHBariHauii (233 nUTUHU) O3HAa-
KM €HJI0TOKCUKO3Y He BUSIBJIEHI a00 c1abo BupaxeHi. Y 10 miteit
3MilficCHeHe OTiepaTUBHE JIIKYBAaHHS, 3 SIKUX y 4 BUITaKax Jlarapo-
CKOITIYHO. 3 32 maliieHTiB 3 2-10 CTai€lo B 8§ BUMIaAKaX iHBariHaLlist
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pO3IpsiMIIeHa KOHCEPBAaTUBHO 3 Tepiioi crpoodu. Jdpyroi cripodu
B HiTeil i3 2-10 cTamieo He pooumo. OrnepaTUBHE PO3MPSIMIICHHS
3mificHeHe 24 XBOpUM. 3-Ts CTalis iHBariHamii KMIIEYHUKA B i~
Teit (7 XBOpUX) Ma€ MpOSIBU €HIOTOKCUKO3Y 3-TO CTyMeHs. YciM
XBOPHM i3 3-10 CTai€lo iHBariHaIlii BAKOHaHa cepeIMHHa Jlarapo-
ToMisl. Y 5 BUMagKax — HEKpO3 iHBariHaTy, i LIMM JiTSIM BUKOHaHa
pe3eKlilisi KUIIKM 3 MOJATbIIUM HaKJIaAeHHSIM KiHIIeBOI 1J1e0CTO-
MU Ta iHTYOAalli€l0 TOHKOT KUIIKHU. Y peliTu (2) XBOpUX iHBariHaT
BJAJIOCS PO3MPSIMUTU i KUILIKA BU3HAHA XUTTE3HaTHOW. Hakia-
JIEHHSI IEPBUHHOTO aHACTOMO3Y TC/ISI Pe3eKIlil KUIIKK B YMOBaxX
MEPUTOHITY BBaXXa€MO HeIOMyCTUMUM. Bucnosxu. KomruiekcHe

Cniaxu O.B., NAarypurHckast O.B., [Taxonbyyk A.l1.

00CTEXEHHS NiTeil i3 BUKOPUCTAHHIM JIaDOpaTOPHUX i IHCTPY-
MEHTaJIbHUX METOIIB CTaJO TiICTaBOIO NIl BUIIICHHS 3 cTamiii
iHBariHaIii KMIIeyHnKa, 0 KOpeJioBalIu 3i CTylIeHeM €HIO0TOK-
CHMKO3Y Ta mopyuieHHsIMU GyHKLii kuieyHuka: | cragis — KoMm-
neHcosaHa; Il cramisi — cyokommnencosana; II1 cragis — mekom-
rneHcoBaHa. O0’eKTHUBHA OLIIHKA CTaiil iHBariHallil 103BOJISIE AU -
depeHIliloBaTh 00CST 3aXO/iB Ha eTanax JiKyBaHHS 3aJeXHO Bifl
cTajiii 3aXBOPIOBAHHSI, 110 3HAYHO CITPOIIYE PIllIEHHS] TAKTUYHUX
3aB/IaHb, 110 CTOSITh MEPeJl XipyproM Ta aHeCTe3i0JIoroM 1o, i
yac i micia ne3iHBariHamii.
KiiouoBi clioBa: KuiikoBa iHBariHaiist, 1iTl, eHIOTOKCHUKO3.

3QropPOXXCKIM FOCYAQPCTBEHHBIN MEAULIMHCKUL YHUBEDCUTET, I, 3anopoxbe, YKpAMHA

AVATHOCTUKA U AEYEHUE UHBATUHALUM KULLIEYHUKA Y AETEN

Pesiome. MuBarnHaumsi KMIIOK SIBJIsIeTCSl HamboJsiee 4YacToii
¢opMoli MPHUOOPETEHHON HEMPOXOAUMOCTU XKETyIOYHO-KUIIeU-
HOro TpakTa y aeteil. I]eavto pabOThI SIBJISIETCSI U3yYEHUE OCOOCH-
HOCTE KIIMHUYECKOTO TeUCHUST U TAKTUKU JICUCHUsI MTHBATMHALIUU
KUIIeYHUKA Y AeTell U TpOBeIeHUEe aHaIM3a BO3ZMOXHOCTH JIHa-
THOCTUYECKUX, KIIMHUYECKUX U CIeIMaIbHBIX METOI0B 00cIeno-
BaHus. Mamepuaast u memoost uccaedosanus. [lpoBeneH aHamu3
pe3yIbTaToB JieueHus 272 neTeil B KIMHUKE NETCKOW XUPYPTUU C
2004 o 2015 ron. PazpaGoTaHbl 0ObEKTUBHBIE KPUTEPUU OLIEHKU
CcTaavii MHBarMHAILIMKU, KOTOPbIE KOPPEIUPYIOT CO CTETIEHbIO DH-
JIOTOKCUKO3a, U3MEHEHUSIMU DYHKIIUU IbIXaHUsI U KPOBOOOpallle-
HUsI, HApYILIEHUSIMU TIEPUCTAIBTUKY KUIIIEYHUKA, a TAKXKE JaHHBIM
VIBTPa3BYKOBOI IMArHOCTUKU OPTraHOB OPIOIIHOI mosocTu. Pe-
3yabmamut u o6cyxcoenue. Y OONbHBIX C 1-ii cranueil MHBaruHa-
1y (233 pebeHKa) MpU3HAKK 9HIOTOKCUKO3a He 00HAPYKEHbI WU
cnabo BeIpakeHHBbIe. Y 10 geTeit mpoBeieHO OMepaTUBHOE JIeYeHKE,
13 KOTOPBIX B 4 ciIydasix JlarmapocKornuuecku. M3 32 manneHToB co
2-11 cragueil B § ciydyasix MHBarmHaIMs pacrpsiMieHa KOHCepBa-
TUBHO C TIEPBOIA MOMBITKU. BTOpO# MOMBITKY y IeTeit co 2-ii cTa-

OOJIbHBIX) UMEET TMPOSIBJICHNSI SHIOTOKCUKO3a 3-ii cterieHn. Beem
OOJIBHBIM C TPEThE CTaMeli THBATMHALIUY BBITIOJTHEHA CPEIUHHAS
nanapotomMusi. B 5 ciydasix — HeKpo3 WHBarmHara, U 3TUM JIETSIM
BBITIOJTHEHA PE3EKIMsI KUIIKU C TIOCICAYIOIIUM HAaJTOXEHUEM KO-
HEYHO MJIEOCTOMBI U MHTYOAIMEN TOHKON KUIIKU. Y OCTaTbHBIX
(2) 6ONMBHBIX MHBArMHAT YAAJIOCh PaclpaBUTh M KHUIIKa MpU3HaHa
>KH3HECIOcoOHOoI. HanoxeHne mepBUYHOro aHaCTOMO3a Mocie pe-
3eKIMK KUIIKKU B YCIOBUSIX MEPUTOHUTA CUNTAEM HEIOMYCTUMBIM.
Boi6oosr. KomrniekcHoe oOciieoBaHUE JIETEi ¢ UCTIOIb30BAHUEM
JJabOPATOPHBIX U MHCTPYMEHTAIBHBIX METONOB CTAJI0 OCHOBAHU-
€M JIJISI BBIIEJICHUsI 3 CTaanii MHBarMHALIMY KUILIEYHNKA, KOTOPbIe
KOPPEJTMPOBAIA CO CTENEHbI0 YHIOTOKCUKO3a U HapyIICHUSIMU
¢GyHKIMU KuireyHuka: | cragmst — KommeHcupoBaHHast; 11 cTa-
mus — cyokommneHcupoBaHHas; III cragms — mexkommeHcupo-
BaHHas. OObEKTUBHAS OLIEHKA CTaaWii WHBAarMHAIMU TIO3BOJSET
nuddepeHIpoBaTh 00beM MEPONPUATHII Ha 3Tarax JieYeHHUs B
3aBUCUMOCTH OT CTaauM 3a00JIeBaAHUS, YTO 3HAYUTEIbHO YIIPOILACT
pellieHre TAKTUYECKUX 3a/1a4, CTOSIIIMX Mepel XUPYPTroM U aHeCTe-
3MOJIOTOM JI0, BO BpeMsl U TIOCIe Ie3MHBATUHALINU.

nueit He nenaeM. OnepaTuBHOE pacripsMIEHUE OCYIIECTBIECHO 24 KinroueBble cioBa: kullleyHasi WHBarMHaUusi, OETH, 3HIO-
0osbHBIM. TpeTbsl cTaausl MHBarMHALMM KUIUEYHMKA y Aeteil (7  TOKCUKO3.
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