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ABSTRACT

Relevance: The European Society for Parenteral and Enteral Nutrition recommends enteral feeding as a preferred route of ad-
ministration of nutrients. Still, nasogastric intubation after operations on the digestive system is accompanied by discomfort in the
stomach, an increase in the frequency of wound infection, insolvency of anastomotic sutures, pulmonary complications, and length of
hospitalization.

The study aimed to assess the possibilities of catheter jejunostomy for postoperative enteral feeding of patients with gastric can-cer.

Methods: This study is based on clinical evaluation and surgical treatment results of 71 patients who received enteral nutrition
following gastrectomy and gastric resection due to malignancy. Enteral nutrition was administered via a nasojejunal tube in 36 pa-
tients (control group) and through a percutaneous catheter enterostomy in 35 patients (experimental group). The principles of enter-al
nutrition were standardized across both groups.

Results: The studies have shown that using various enteral nutrition products in the control and main groups affected patients’
quality of life differently. During the entire follow-up period, the greatest discomfort in both groups was associated with transnasal
probes. At the same time, the quality of life in the control group was the lowest. In the main group, during the entire follow-up peri-od,
the effect of catheter enterostomies on patients’ quality of life was minimal, while 14 (40%) patients did not experience any dis-comfort.
This indicates that patients tolerate this method of providing enteral nutrition well. There were no requests to remove the enterostome
or cases of self-removal during the entire observation period. In addition, no complications from either the abdominal cavity or the

anterior abdominal wall were noted in the main group during the period of its functioning, as well as after its extrac-tion.

Conclusion: Catheter jejunostomy provides the possibility of reliable enteral nutrition for patients with gastric cancer after sur-
gical treatment for a long time. The advantages of this treatment method are high safety and good patient tolerance.

Keywords: catheter, jejunostomy, gastric cancer, surgical treatment, enteral nutrition.

Introduction: According to the recommendations of
the European Society, the choice between parenteral and
enteral nutrition comes down to the advantages of the en-
teral route of nutrient administration [1].

Enteral nutrition is the most physiological and appro-
priate. The entry of food compounds into the liver through
the portal vein system promotes more physiological regu-
lation of protein synthesis and metabolism in the liver and
other internal organs. Some biochemical processes in the
intestinal wall, such as transamination, do not occur with
parenteral nutrition. Parenteral nutrition leads to an in-
crease in the volume of circulating blood and, accordingly,
anincrease in the load on the heart, which is accompanied
by additional energy expenditure.

Enteral nutrition provides the following clinical effects:
1) activation of motility and regeneration of the mucous
membrane; 2) early activation of the absorption function
of the lower intestine; 3) nutrient substrates activate intes-
tinal hormones, which in turn support absorption at the
level of various cells; 4) prevents excessive contamination
of the A IZ with microbes; 5) is a preventive measure for
acute erosive and ulcerative diseases; 6) stops the catabol-
ic direction of metabolism; 7) helps improve immunity [2].

According to modern concepts, the intestine is not
only responsible for digestion and absorption. The mu-

cous membrane of the small and large intestines does
not require nutrients. It has been proven that intralumi-
nal administration of small amounts of food has a pro-
nounced trophic effect on enterocytes, allowing them
to maintain their functional activity. This activity en-
sures endocrine, immune, metabolic, and barrier func-
tions, which are prerequisites for the patient’s speedy re-
covery. Preclinical studies show that parenteral nutrition
can cause atrophic damage to the intestinal mucosa. The
study revealed a decrease in the thickness of the muscu-
lar layer of the mucosa and pronounced atrophy of the
small intestine’s villi after total parenteral nutrition com-
pared with enteral nutrition [3].

Prolonged use of nasogastric tubes can cause signif-
icant discomfort in patients and is associated with the
risk of perforation of the nose, throat, esophagus, stom-
ach, and intestines [4]. The negative psychoemotional
impact of transnasal intubation often leads to patients
unconsciously removing the tube on their own, includ-
ing during sleep. Rigid fixation of the tube to the wings
of the nose using suture material leads to significant cos-
metic defects of the face and is not recommended for
wide use. A serious complication of a nasointestinal tube
is the development of an acute ulcer of the stomach and
duodenum, accompanied by severe bleeding. A foreign
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body in the esophagus or oropharynx and the lack of a
hermetic closure of the esophageal sphincter create fa-
vorable conditions for pathogenic microorganisms to
migrate into the trachea and bronchi. Given the men-
tioned advantages of enteral nutrition, it is necessary to
determine whether the method we propose - catheter
jejunostomy — is the most physiologically effective. Ul-
cers and bleeding do not complicate catheter jejunos-
tomy; it prevents food from entering the bronchi, pre-
serves the intestine’s anatomical and physiological state,
and does not lead to villus atrophy. This is one of the
most accurate methods, especially for patients after sur-
gery for gastric cancer.

The study aimed to assess the possibilities of catheter
jejunostomy for postoperative enteral feeding of patients
with gastric cancer.

Materials and methods: The work is based on the re-
sults of the examination and surgical treatment of 71 pa-
tients who underwent enteral nutrition after gastrecto-
my and gastric resection for cancer. Of these, 49 (69%)

were men, and 21 (31%) were women aged 37 to 77. Stag-
eslandlla, b-10 (14%), lll - 61 (86%). In 6 (8.4%) patients,
the first bile duct was located in the cardioesophageal re-
gion, in 12 (16.9%) - in the cardiac region of the stomach,
in 30 (42.2%) - in the body of the stomach, in 23 (32.3%)
- in the antral region. Gastrectomy with lymph node dis-
section (LND) was performed in 39 patients (54.5%), prox-
imal gastrectomy with resection of the lower third of the
esophagus using thoraco-laparotomy approach in com-
bination with LND - in 7 patients (9.8%), proximal resec-
tion with LND - in 7 patients (9.8%), proximal resection
with LND - in 8 patients (11.2%), distal resection with LND
- in 17 patients (23.9%). In the control group (n=36), the
patients received nutrients via a nasojejunal tube, and in
the main group (n=35), a percutaneous catheter enteros-
tomy was installed. The principles of enteral nutrition
were the same in both groups.

Patients in the main and control groups were relative-
ly comparable in gender, age, the underlying disease, and
the type of surgical intervention (Table 1).

Table 1 - Distribution of patients by surgical methods performed

Operations Control group (n=36) Main group (n=35) Total (n=71)
Gastrectomy 19 (562.7%) 20 (57.1%) 39 (54.5%)
Proximal gastrectomy 4 (11.1%) 4 (11.4%) 8 (11.2%)
Proximal gastrectomy performed by combined approach 4 (11.1%) 3 (8.5%) 7 (9.8%)
Distal gastrectomy 9 (25%) 8 (22.8%) 17 (23.9%)
Total 36 (100%) 35 (100%) 71 (100%)

After the main stage of the surgery, a 1.7 mm diame-
ter catheter was inserted into the antimesenteric wall of
the small intestine at a distance of 25-30 cm from the Tre-
itz ligament. A jejunostomy was applied 30 cm from the in-
testinal anastomosis during gastric resection. For early en-
teral nutrition, a catheter jejunostomy was used 6 hours
after the operation. The enteral infusion was gradually in-
creased to 500 mL on Day 1 and 2 L on Day 10. Thus, oral
food intake was completely excluded for up to 10 days.
The catheter was removed on Day 14 after insertion, and
no additional surgical intervention was required for its re-
moval. After removing the fixing skin suture, the catheter
was removed from the intestinal lumen, and the channel
closed on its own on Day 1.

In the control group, a gastrointestinal tube was used
for enteral nutrition. The distal part of the tube was passed
through the duodenum as distally as possible to the initial
loop of the small intestine or the interintestinal anastomo-
sis through the gastrointestinal anastomosis.

Patients were treated and monitored in the intensive
care unit in the early postoperative period. After their con-
dition stabilized, they were transferred to surgical wards.

We used a visual analog scale to compare the impact
of a nasogastric tube and catheter enterostomy on pa-
tients’ quality of life. A score of 0 corresponded to no dis-
comfort and a score of 5 to obvious suffering and a con-
stant desire to remove the tube or enterostomy. Patients

were examined on Days 1, 3, 5, and 7 after surgery once
they had completed their resuscitation. When assessing
the quality of life, patients in the control group described
the degree of discomfort caused by a nasojejunal tube.
In contrast, patients in the main group described the dis-
comfort caused by a decompression tube and a catheter
enterostomy.

Results: The study showed different effects of vari-
ous enteral nutrition methods on patients’ quality of life in
the control and main groups (Figure 1). The difference be-
tween this study and a similar study conducted in 2018 is
the larger number of patients included. In this regard, the
obtained results have also changed significantly. The re-
sults showed that this method, i.e., catheter jejunostomy,
is still considered the most effective for patients after gas-
trectomy [5].

Discussion: The greatest discomfort in both groups
was associated with using transnasal tubes throughout
the observation period. The control group had the lowest
quality of life. Discomfort from the tube increased from
3.2 points on Day 1 after surgery to 4.3 points on Day
5. The nasojejunal tube significantly complicates nasal
breathing and affects the receptors of the oropharynx’s
nasal passages, nasopharynx, and mucous membrane. In
the main group, the maximum discomfort from the pres-
ence of the tube was recorded at 2.5 points on Day 3 af-
ter laparotomy.
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Figure 1 — Quality of life of patients after surgery

Figure 1 demonstrates an increasing negative psy-
choemotional impact of transnasal tubes with an increas-
ing observation period. In the control group, 20 (55.5%)
patients required tube removal on Day 3 after surgery
and 27 (75%) on Day 5. Also, 9 (25%) patients couLND
not tolerate the tube for 3-5 days after surgery, so they
removed it themselves. In all cases, the motive for such
behavior was discomfort, assessed on a 5-point numer-
ical scale. In the main group, requests for tube removal
were recorded in 3 of 14 patients (21.4%) on Day 3 after
surgery, which coincided with the time of its removal for
medical reasons.

In the main group, the impact of catheter enterosto-
my on patients’ quality of life was minimal throughout
the entire observation period: 14 (40%) patients did not
report any discomfort. The presented indicators demon-
strate the tolerability of providing enteral nutrition in pa-
tients. During the entire observation period, there were no
requests for enterostomy removal and no cases of sponta-
neous removal. In addition, in the main group, there were
no complications from the abdominal cavity and anterior
abdominal wall during the jejunostomy operation and af-
ter its removal. According to the data presented in the ar-
ticle “Symptomatic surgical interventions for widespread
gastric cancer,” postoperative complications in such inter-
ventions are observed in 5-40% of cases, and postopera-
tive mortality ranges from 4% to 32% [6]. These data em-
phasize the importance of choosing this nutrition method
in the postoperative period, where catheter jejunostomy
can significantly reduce the risk of complications and im-
prove patient quality of life.

When assessing the effect of long-term transnasal
tube placement on the risk of pneumonia, it was found
that this type of postoperative complication was ob-
served in 5 (13.8%) patients in the control group. The de-
velopment of postoperative pneumonia is associated
with impaired respiratory processes and mucus accumu-

lation around the tube. In the main group, nosocomial
pneumonia was detected only in 2 (5.7%) patients. The
difference in pneumonia frequency between patients in
the control and main groups was significant (p < 0.05).
The data obtained demonstrate the undeniable advan-
tages of catheter enterostomy compared to transnasal
tubes regarding the frequency of pulmonary complica-
tions.

Conclusion: Thus, catheter jejunostomy provides pa-
tients with gastric cancer with the possibility of reliable
enteral nutrition after surgical treatment for a long time.
The method allows the restoration of peristalsis 2-3 days
earlier. It improves the immediate results of surgical treat-
ment for gastric cancer by eliminating protein-energy de-
ficiency, normalizing intestinal structure and metabolism,
preventing bacterial translocation, and dystrophic and
atrophic changes in the intestinal mucosa. This treatment
method’s benefits include high safety and good patient
tolerability.
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KATETEPHAS EIOHOCTOMMUSA ITPU XUPYPI'MYECKOM JIEYEHUUN
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Axmyansnocme: Egponetickoe obujecmeo napeHmepansHo20 U IHMEPAIbHO20 NUMAHUS PEKOMEHOYen dHMepaibHoe NUmaHue
6 Kauecmee npeonoymumenbHo20 nymu 66eoeHus: numamenbhulx eewecms. OOHAKO HA302ACMPAlbHAS UHMYOAYUsL NOCIe Onepayull
Ha NUWeEBAPUMENbHOU CUCeME CONPOBOANCOAemcst OUCKOMPOPMOM 8 JiceyoOKe, VEeIudeHueM Yacmombsl paHesoll uHpexyuu,
HecoCmosimenbHOCMbIO W08 AHACHOMO3A, N1e20UHIMU OCLOHCHEHUAMU U ONUMETLHOCBIO 20CAUMATUZAYUU.

Ilensv uccneoosanus — uzyuenue 803MOINCHOCMEN UCNONLIOBAHUS KAMEMEPHOU eIOHOCMOMUU 05l IHMEPANIbHO20 NUMANHUS Y
OONILHBIX € PAKOM JIcenyOKA 8 NOCIEONePAYUOHHOM nepuooe.

Memoowi: Paboma ocnosana na pesynomamax o6cie008aHus U Xupypeuieckozo nedenusi 71 O0IbHbIX, KOMOPLIM NPOBOOUIOCH
OHMEPAIbHOE NUMAHUE NOCLE 2ACMPIKMOMUL U Pe3eKYUL JHCEYOKA No N800y paka. Y 36 u3 Hux (KoHmponvhas epynna) 0ist 66e0eHusl
HYMPUEHMO8 UCNOLb306ANU HA30CIOHAIbHLII 30H0, y 35 (ocnosnas) — uepes Kkoochyio kamemephuyio sumepocmomy. Ilpunyunet
npogeodeHUs IHMEPATLHO20 NUMAHUSA ObLIU eOUHBIMU 8 00eUX epYNnax.

Pesynemamut. I[Ipogsedennvie uUCCied08anusi NOKA3ANU, YMO 6 KOHMPOIbHOU U OCHOBHOU 2PYNNAX UCNONb306AHUE DPA3IUUHBIX
Ccpeocme IHMePaIbHO20 NUMAHUSL NO-PA3HOMY GIUSLIO HA KAYeCMmBE0 JHCU3HU OOIbHbLX. 3a 6ecb nepuod Habuooenus 8 obeux pynnax
HaubobuuLl OUCKOMPOpmM bl CONPSdICEH ¢ MPAHCHA3ALLHLIMU 30HO0aMU. TIpu 5MoM 8 KOHMPOLLHOU 2pYnne Kaiecmeo HCUu3Hu Oblio
camvlm HU3KUM. B ocrosnotl epynne 3a 6eco nepuod Habnooenus eausiHue KamemepHouiX IHMepoCmoMm Ha KaueCmeo JCU3HU NAYUEeHINO08
66110 MuHUManbHbLIM, npu dmom 14 (40%) 6oabnblx He ommemuau Kako2o-1ubo ouckomgpopma. dmo ceudemenbcmsayem o xopouiell
nepenocumocmu 6ONbHLIMU OAHHO20 CROCoOA 0becneyens IHMePAIbHO20 NUMAanUsl. 3anpocos na yoaneHue SHMePoOCmombl d MAKice
cryyaes ee camocmosmenbHo2o YOaieHus 3a 6ecb nepuod Haduodenull saguxcuposano ne oviio. Kpome moeo, 6 ocnoenoii epynne 6
nepuoo PyHKYUOHUPOBAHUsL eIOHOCOMbL, d MAKIICe NOCTe ee U3B1edeHUs He OblI0 OMMEYeHO HU 0OHO20 OCIOACHEHUS CO CIOPOHbL KAK
OPIOWHOLL nOIOCMU, MAK U nepeoHell OPIOUHOL CIEHKU.

3aknrouenue: Kamemepuas eionocmomust obecnedugaen 603MONCHOCHb HAOEICHO20 IHMEPANbHO20 NUMAHUSL DOIbHBIX PAKOM
JICenyOKa NOCie XUpPypeuuecko2o Jeyenus 8 meyenue OAumenvho2o epemenu. Ipeumyuecmeamu 0anno2o memood iedeHus CrLylcam
8bICOKASL BE30NACHOCHb, XOPOULASL NEPEHOCUMOCTb €20 BObHbLMU.

Knrouesvle cnosa: kamemep, el0HOCMOMUSL, PAK JCELYOKA, XUPYP2ULECKOe NeUeHle, IHMEPALbHOe NUMAHUe.
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O3exminizi: Eyponanvlk napenmepanbobl JcoHe IHMepaibobl MaMaKmany Ko2amvl SHMepaibobl mamakmanyosbl KOPeKmiK 3am-
mapovl Kabwii0ayovly KOIAUIbL HCONbl peminoe YCblHaovl. Anaiioa, y3axK mMep3imoi HA30UHMeCMUHAIObIK 30HOMbIY 00Vbl NAYUEHNI-
mepoe eneyni KoAaucvi30bIKmsl myovipaobl HOHe MYPbIH, HCYMKbIHUWAK, OHeul, ACKA3aH MeH iueK OUblLIYIApbIHbIY naioa 00ony Kayni
ocvimeH mikenetl 6aianbICMbL.

3epmmey maxcamol — onepayusa0an Keuinzi keseyoe acKkasauHvly Kamepii iciei 6ap naykacmapowly sHmMepaibobl MaMaKmanybiH-
0a kamemepik eloHOCMOMUAHbL KOIOAHY MYMKIHOIKmepin 3epmmey 6oabln maowvliaobl.

Aoicmepi: JKymvic ecacmpakmomusoan Ketin dHcone Kamepii iCikke OAUAAHbICMbl ACKA3AH PE3eKYUSCbIHAH Kelinei IHmMepaibovl
mamakmaunyoan emxern 71 nayxacmol mexcepy stcone Xupypeusvlk emoey nomudicenepine nezizoenzen. Onapoviy 36-coinoa (baxwinay
moobl) KOpeKmiK 3ammapovl eHei3y YUliH HA30€IOHAIbObl MYMIK NAUOANAHBLIOb, Al 35-iHOe (Hezi3el mon) — mepi apKblivl Kamemepii
9HMEPOCMOMACHL KOIOAHBLIObL. DHMePaIbObl MAMAKMAaHy npuHyunmepi exi monma oa 6ipoeti 60.10bl.

Homuboicenepi: omxizeen 3epmmeyimizee yHiNceK, HAyKacmapobly OMIip CanacblHa dHmepeanrbobl mamaxmany soicmepi opKaiail
ocepin kopcemmi. TpancnasanvOvl 30H0 apKblIbl MAMAKMAHY 0APILIK J0IC apacbiHOa ey biH2alicbl3 60abin WblKkmsl. OMip canacol
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memenoecen 6aKvliaAy MoObIHA KAPA2aHOd, KAmemepiiK eloHOCMoMd OpHamvli2an Hezizei monmuiy 14 (40%) Haykacel biyealicvi30bIK
manvimnaosl. Elonocmomansl 630icimen any, anryovl 6miny dcazoatinapsl 60amaobl. lu kabvipeacvinoa euwldip acKplHy eHOCmoMa myp-
20H YaKbimma 0d, OHbl AIblN MACMA2aH cOl 0a 60IMAaobl. Byn elonocmomansiy iw KyblcbiHa el 632epic oKeamell, abli MacmaibiHeaH
COH 631HeH KelliH aumapavblKkmail i3 Kai0blpMatmvlHbIH KOpcemeoi.

Kopovimuinowsr: kamemepaix eloHOCMOMUSA ACKA3AH Kamep.i iCizine dcacanean onepayusaoan Keiin husuonocusnblk mypavloan ma-
MaKmanyOvlyy muimoi opi Koaaiavl 9dici bonvin madwiiadwl. fAenu, backa odicmepee Kapazanoa Kayinicis, HAyKACmMap yuwin biH2ailibl
bonvin Keneoi.

Tyuinoi cesdep: kamemep, elOHOCMOMUSL, ACKA3AH ICL2l, XUPYP2USTBIK eMOey, IHMepanb0i mamakmamy.
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