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The modern stage of development of surgery, especially minimal invasive technologies, has significantly
changed the surgeons' thoughts about the perioperative period. Until the end of the twentieth century, pre-
and postoperative fasting was the most important requirement in planned surgery. It was believed that it could
help to avoid complications both during surgery and in the early postoperative period. H. Kehlet in his funda-
mental work outlined the factors that allowed to accelerate the patient's recovery after surgery, namely: the
absence of preoperative fasting.

OBJECTIVE — to evaluate the effectiveness of nutritional support for surgical patients within ERAS (Enhanced
Recovery After Surgery) and ESPEN (European Society for Clinical Nutrition and Metabolism) protocols.

MATERIALS AND METHODS. This research included both traditional laparoscopic cholecystectomy (177 cases)
and single-port transumbilical cholecystectomy (8); among laparoscopic bariatric interventions, the major
part was represented by classical Roux-Y gastric shunting (28), as well as sleeve gastrectomy (5) and mini-
gastric shunting (4); among 123 different laparoscopic hernioplasties, in 64 cases transabdominal preperito-
neal (TAPP) was performed for bubonocele, intraperitoneal onlay mesh (IPOM) for postoperative ventral and
umbilical hernias (59), laparoscopic crurography and fundoplication with and without alloplasty (33). For
each type of surgery two groups we identified: control and experimental. Both groups were followed by ERAS
protocols in addition to nutritional support. With the prior consent of patients before surgery: the experimen-
tal group received full perioperative nutritional support according to our local protocols using protein-
enriched sip feeding formula Nutridrink Protein, the control group followed the traditional scheme of fasting
during 12 hours before surgery and received regular drinking water instead of protein mixtures at the first
postoperative day.

Resurts. We found statistically significant difference between control and experimental groups in assessing of
two important parameters as hunger and weakness. The hunger after laparoscopic cholecystectomy was
1.5 times (p<0.001), after laparoscopic hernia repair — 1.7 times (p <0.001), after laparoscopic crurography
and fundoplication — 1.26 times (p <0.001), after laparoscopic bariatric intervention — 1.43 times, and after
laparoscopic colon intervention — 1.9 times lower in the experimental group. The weakness after laparo-
scopic cholecystectomy was 1.8 times (p <0.001), after laparoscopic hernia repair — 1.31 times (p <0.001),
after laparoscopic crurography and fundoplication — 1.68 times (p <0.001), after laparoscopic bariatric inter-
vention — 1.67 times (p <0.001), and after laparoscopic colon intervention — 1.38 times (p=0.006) stronger
in the control group.

Concrusions. Traditional long-term preoperative fasting is inappropriate. Combined with other ERAS postu-
lates, perioperative nutritional support for surgical patients has a great chance of success. In our research, early
restoration of oral nutrition significantly decreases hunger and general weakness in the early postoperative
period, which allows the patient quickly return to full life.
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The modern stage of surgery development, especial-
ly minimal invasive technologies, has significantly
changed the surgeons' thoughts about the perioper-
ative period. Until the end of the twentieth century,
pre- and postoperative fasting was the most impor-
tant requirement in planned surgery. It was believed
that fasting could help to avoid complications both
during surgery and in the early postoperative pe-
riod. Fasting before surgery was the main guarantee
to prevent regurgitation of gastric contents to the
respiratory tract [1]. Regarding complete fasting in
the first days after surgery, there was a general opin-
ion about the prevention of nausea and vomiting,
decrease the load on the anastomoses' stitches of the
gastrointestinal tract (GIT).

At the end of the twentieth century, research be-
gan to appear on the impact of surgical treatment on
the postoperative period. H. Kehlet from Denmark
is the first person who conducted a fundamental
study of the effects of surgical stress on the body
recovery and identified ways to significantly reduce
the symptoms of surgical stress. In this fundamental
work he outlined the following factors that enhanced
the patient's recovery after surgery: no preoperative
fasting, antibiotic prophylaxis with a daily dose up
to 30 minutes before the surgery, use of regional an-
esthesia, minimal invasive surgery, local infiltration
anesthesia before surgery, intraoperative normo-
thermia, administration of glucocorticoids, minimal
drainage use, urethral catheters and nasogastric
tubes, early (first hours after surgery) postopera-
tive activation of the patient, early oral nutrition,
thromboprophylaxis, effective pain control, medical
prevention of nausea/vomiting (using antiemetics),
use of NSAIDs to reduce the symptoms of inflam-
matory reaction [2]. He defined these postulates
as Fast track surgery [3]. Later, in 2001, the ERAS
organization (Enhanced Recovery After Surgery)
was founded according to postulates of H. Kehlet
and nowadays it unites scientists and practitioners
whose goal is to process the evidence bases and de-
velop recommendations (protocols) based on them
for implementation in surgical clinics [4].

Why the perioperative nutritional support for sur-
gical patients is so important component of ERAS?
Surgery, as any intervention, causes SIRS (Systemic
Inflammatory Response Syndrome), which acceler-
ates the catabolism of glycogen, protein and fat. Free
fatty acids and aminoacids enter the circulation to do
protective and reparative functions instead of their
main one — plastic (building) function [5]. The lon-
ger the catabolic phase lasts after surgery, the longer
is the patient's recovery. Nutritional status is a risk
factor for the development of postoperative com-
plications. ESPEN (European Society for Clinical

General Surgery 3azansuaxipypein * 2022 ¢ Nel (2)

O.Y. Ioffe et al.

Nutrition and Metabolism) considers the main re-
quirements of the perioperative period: integration of
nutrition in the treatment of the patient at all stages;
prevention of prolonged fasting state; continuation of
oral nutrition as soon as possible after surgery; begin-
ning of nutritional support before the onset of signs of
nutritional deficiency; metabolic control (e.g. blood
glucose control); reduction of factors that increase
stress-related catabolism and reduce gastrointestinal
function; minimization of time of action of paralytic
medicines after artificial ventilation of lungs in the
postoperative period; early mobilization to activate
protein synthesis and restore muscle function [6].

OBJECTIVE — to evaluate the effectiveness of nu-
tritional support for surgical patients according to
ERAS and ESPEN protocols

Materials and methods

We have performed 363 surgery operations accord-
ing to ERAS protocols (Fig. 1) during period from
September 2019 to December 2021.

This research included both traditional lapa-
roscopic cholecystectomy (LCE) (177 cases) and
single-port transumbilical cholecystectomy (8);
among laparoscopic bariatric interventions (LBI),
the major part was represented by classical Roux-Y
gastric shunting (28), as well as sleeve gastrectomy
(5) and mini-gastric shunting (4); among 123 dif-
ferent laparoscopic hernioplasties, in 64 cases trans-
abdominal preperitoneal (TAPP) was performed for
bubonocele, intraperitoneal onlay mesh (IPOM)
for postoperative ventral and umbilical hernias
(59), laparoscopic crurography and fundoplication
(LCFP) with and without alloplasty (33). For each
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LCE — laparoscopic cholecystectomy; LBI — laparoscopic
bariatric intervention; LCI — laparoscopic colon intervention;
LHR — laparoscopic hernia repair; LCFP — laparoscopic
crurography and fundoplication

Figure 1. Differentiation of surgery interventions
according to ERAS protocols
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type of surgery two groups we identified: control
and experimental. Both groups were followed by
ERAS protocols in addition to nutritional support.
With the prior consent of patients before surgery:
the experimental group received full perioperative
nutritional support according to our local protocols,
the control group followed the traditional scheme
of fasting during 12 hours before surgery and re-
ceived water instead of protein mixtures at the first
postoperative day.

The experimental group of LCE consists of 101
patients: 88 women (87.13%), 13 men (12.87 %),
the control group consists of 84 patients: 73 wom-
en (86.9%), 11 men (13.1 %). The average age in
the experimental group was 48.6+11.5 years; in
the control group it was 47.6 = 10.98 years. Group
structure for LBI represented 18 patients for con-
trol group: 16 women (88.9 %), 2 men (11.1%),
average age was 43.2+7.7 years; 19 patients for
experimental group: 16 women (84.21%), 3 men
(15.8%), average age was 41.3+8.4 years. The
control group for laparoscopic colon intervention
(LCI) consists of 9 patients: 4 women (44.44 %),
5 men (55.56 %), the average age was 62.4+89
years; the experimental group consists of 9 patients:
5 (55.56 %) women, 4 (44.44 %) men, the average
age was 63.4 = 8.5 years. Laparoscopic hernia repair
(LHR) groups were formed by control group of 59
patients: 34 women (57.62 %), 25 men (42.38%);
average age was 44.1+8.7 years; experimental
group with 64 patients: 38 women (59.37 %), 26
men (40.63 %), the average age was 41.7 £ 8.3 years.
After LCFP control group consisted of 16 patients: 9
women (56.25 %), 7 men (43.75 %), average age was
44.6 £ 7.8 years; experimental group consisted of 17
patients: 10 women (58.82 %), 7 men (41.18 %), av-
erage age was 45.6 £ 6.9 years.

According to our local protocols based on ERAS
recommendations, the time of fasting is minimal. No
later than 2 hours before surgery (general anesthe-
sia) patients consumed 200 ml of warm boiled water
with 5 g of glucose or sweet black tea of the same
volume. In the absence of stomach pathology, there
is no threat of regurgitation, because in 2 hours this
fluid completely eliminates from the stomach. Car-
bohydrate intake increases the anabolic effect in the
early postoperative period: decrease of postopera-
tive nitrogen and protein loss, and maintenance of
postoperative body weight and muscle function, de-
crease the risk of insulin resistance in the early post-
operative period, which is actually a protective re-
sponse to fasting. In addition, decrease of the thirst
and hunger feelings reduces the feeling of surgery
fear, which affects the strength of the body's stress
response to intervention [7—10].
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We have already had experience of using special
adapted mixtures to restore early oral nutrition
since 2011 [11]. We outlined the main requirements
for postoperative nutrition as low dosage, adequate
amounts of calories, easy using by patient, absorp-
tion in the proximal gastrointestinal tract, dietary
fiber-free and glucose-free content. Nutridrink Pro-
tein special food product completely met these re-
quirements on the Ukrainian market:

Balanced composition:

High protein content in a low volume: 18 g per

125 ml.

High energy content: 306 kcal per 125 ml.

Contains vitamins and microelements (selenium,

chrome etc.).

Free of dietary fiber.

Gluten-free product.

According to our local protocols, developed on
the basis of ESPEN and ERAS recommendations,
2 hours before surgery all patients received 5 g of
glucose dissolved with 200 ml of water. We adapted
the diet for all patients undergone ERAS-compliant
surgery according to the type of surgery. The pre-
operative and postoperative early nutrition regimen
was provided as following: in 4 hours after extubat-
ing-administration 125 ml Nutridrink Protein (any
chosen flavor) twice daily. Water consumption was
limited according to patient's need. On the 2nd
postoperative day, all patients received sip feeding
nutrition according to the manufacturer's recom-
mendations, 2—3 bottles per day.

The assessment was performed the day after sur-
gery according to the criteria, that we have devel-
oped. There was ascertained the presence of nausea/
vomiting, bloating, flatulence, defecation, and there
was assessed the patients' feelings of hunger, thirst,
general weakness, and depression on a scale from 1
to 10 (where 1 is the lowest intensity symptoms, 10
is the highest intensity).

Results and discussion

We performed surveys on the first postoperative
day. Results are represented in the Table.

Nausea/vomiting and bloating in all types of sur-
gery did not correlate with the use of early postoper-
ative nutrition in both groups and were statistically
insignificant, but during hunger assessment we found
statistically significant differences: the hunger after
LCE was 1.5 times (p<0.001), after LHR — 1.7 times
(p<0.001), after LCFP — 1.26 times (p<0.001), af-
ter LBI—1.43 times, and after LCI — 1.9 times lower
in the experimental group (Fig. 2).

During assessment of thirst only after bariatric in-
terventions, we found a significant difference of 1.29
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Table. The questionnaire results of patients after various surgical interventions in the first

postoperative day
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Index Group LCE LHR LCFP LBI LCI
Number of Control 84 59 16 18 9
patients Experimental 101 64 17 19 2
Control 15 (17.86 %) 5(8.47%) 2(12.5%) 4(22.22%) 1(9.0%)
Ijoa;jffn/g Experimental 11 (10.9%) 6(9.37 %) 1(5.88%) 1(5.26%) 0
p 0.256* 0.889* 0.953* 0.305* 1.000*
Control 11 (13.09 %) 12(22.22%) 1(6.25%) 3(16.67%) 1(9.0%)
Bloating Experimental 8(7.92%) 8(12.5%) 0 1(5.26 %) 0
p 0.364* 0.889* 0.976* 0.559* 1.000*
Control 4.28+0.90 475+0.76 431+1.25 3.94+0.72 422+1.39
Hunger Experimental 2.84+0.81 2.78+£0.63 3.41£0.79 2.74%0.99 2.22+0.67
P <0.001** <0.001** <0.001** <0.001** <0.001**
Control 2.57+0.65 2.32+0.63 2.06+0.57 2.72+0.57 2.44+0.53
Thirst Experimental 2.4+0.65 214+0.56 1.82+0.53 210+0.57 2.00+0.47
p 0.069%** 0.094%** 0.221%* 0.003** 0.156%*
Control 19 (22.61%) 19(32.2%) 7 (4375%) 5(27.78%) 4 (44.44 %)
Flatulence Experimental 41 (40.59 %) 38 (59.37 %) 11 (64.71 %) 11 (57.89 %) 7(77.77%)
p 0.014* 0.005* 0.396* 0.135* 0.342*
Control 12 (14.28%) 6 (10.17 %) 6 (37.5%) 2(11.11%) 2(22.22%)
Defecation ~ Experimental 26 (25.74 %) 18 (28.12%) 9 (52.94%) 8 (42.1%) 6 (66.66 %)
P 0.078* 0.020* 0.593* 0.079* 0.166*
Control 461+0.71 3.36+0.78 3.56+0.73 4.22+0.73 4.00+0.67
V(;’glfless Experimental 2.56+0.64 2.55+0.71 2.12+0.6 2.53+0.61 2.89+0.60
p <0.001** <0.001** <0.001** <0.001** 0.006**

Note. * Fisher z-transformation (according to Yates's correction).
** Wilcoxon Signed Rank Test.
** Student's criteria.

times (p=0.003) between the control and experi-
mental groups. In the experimental group of patients,
we observed a significant difference of 1.79 times
(p=0.014) and 1.84 times (p=0.005) in flatulence
(restoration of full intestinal motility) after LCE and
LHR respectively. Defecation rate in the first postop-
erative day was statistically significant: in 2.76 times
(p=0.02) more often observed in patients after LHR.

After hunger assessment, where we received
a statistically significant difference after all types of
surgery, weakness was the next one. The weakness
after LCE was 1.8 times (p<0.001), after LHR —
1.31 times (p<0.001), after LCFP — 1.68 times
(p<0.001), after LBI — 1.67 times (p <0.001), and
after LCI — 1.38 times (p=0.006) stronger in the
control group (Fig. 3).

Thus, we admit statistically significant difference
between control and experimental groups in assessing
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of two important parameters: hunger and weakness.
These two subjective parameters are included in the
list of factors formulated by H. Kehlet [2], which do
not allow fast recovery of patients' life quality after
surgery and affect the prolongation of hospital stay.
In the experimental groups after LCE and LHR, we
associate fast recovery of intestinal motility with
the absence of mechanical or saline bowel cleansing
in patients in the preoperative period of these types
of surgery, as it was after LBI and LCI. Although, we
don’t perform the bowel cleansing after LCFP. This
may be due to the involvement of the esophagus and
stomach during surgery, and to some extent provokes
prolonged gastrointestinal paresis.

Guidelines ESPEN, based on an analysis of scien-
tific research on perioperative nutrition of patients
in general surgery and oncology, gives 27 recom-
mendations, including preoperative use of liquid
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Figure 2. Hunger in the first postoperative day
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Figure 3. Weakness in the first postoperative day

carbohydrates, continuation of oral nutrition in the
form of liquid mixtures in the first hours after sur-
gery [6]. The daily requirement for energy is 25—30
kcal/kg, and for protein — 1.5 g/kg[12]. In our work,
we follow all these recommendations for periopera-
tive nutrition. Lobo et all. in 2009, based on MRI
data of volunteers, proved that small amounts of liq-
uid leave the healthy stomach in 60—90 minutes, so
there is no need for long-term preoperative fasting
[13]. Early continuation of oral nutrition is one of
the main principles of ERAS and, in addition to de-
crease the level of postoperative complications, al-
lows to speed up the recovery of patients and reduce
the length of stay of patients in the hospital [14].
Early continuation of oral nutrition with special
protein mixtures is also recommended after bariat-
ric interventions. The level of protein requirement
in obese patients in the postoperative period should
be 60 g/day [6]. The only requirement for postop-
erative mixtures for bariatric patients is the absence

52

of glucose as most of these patients have impaired
glucose tolerance or type 2 diabetes. Therefore, we
chose adapted glucose-free Nutridrink Protein (Nu-
tricia) for the mentioned population of patients.

Conclusions

There is no need in traditional durable preoperative
fasting. Since the implementation of carbohydrate
preoperative load into ERAS protocols there were
no cases of regurgitation and asphyxia during tra-
cheal intubation [6].

Early continuation (first hours after extubating)
of oral nutrition does not affect the rate of digestive
anastomoses complications [15, 16], does not cause
discomfort to the patient, and decreases the risk of
postoperative wound infection, decrease recovery
time and therefore allows decrease the number of
patients in the hospital.

In our research, early continuation of oral nutri-
tion with protein-enriched sip feeding formula Nu-
tridrink Protein significantly decreases hunger and
general weakness in the early postoperative period,
which allows quickly recovering patient to full life.

All above mentioned measures reduce the hospi-
tal system burden and saves money of health care fa-
cilities. It should be noted that only in combination
with other postulates of the ERAS program periop-
erative nutritional support of surgical patients has
a great chance of success.
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HyrpuTHUBHA IIIATPUMKA HAIIEHTIB Y 3araJbHIiN Xipyprii
0.10. Iopde, O.1II. Crenenxo, M. C. KpuBonycros, 1O. II. ITiopa, T. B. Tapaciok

Harnionanbuuii mezinunnii yaisepeutet imeni O. O. Boromousbiist

Cy4acHuI eran po3BUTKY Xipypril, 4 CaMe MaJIOiHBA3MBHUX TEXHOJIOIIH, CYTTEBO 3MiHMB YsABJICHHA XipypriB IIPO
nepionepariftHui nepioz. 1o kiHig XX CT. JOONEPaIiifiHe Ta HiC/SoNePalifHe TO0AyBaHH OY/I0 YU HE HAUTOJIOB-
HIIIIOIO YMOBOIO B IUIAHOBIM Xipypril. BBakasiocs, o 1e Jae 3MOI'y YHUKHYTH YCKIaIHEHD K ITi/l 9aC OIepariii, TaKk
i B panHil niconepaniinuii nepiof, H. Kehlet y cBoilt (hyHZaMEHTANIBHINA ITPalli BU3HAYNUB YMHHUK, IO JJA€ 3MOTY
NPUILIBUIINATY BiTHOBJIEHH MALIE€HTA IIiC/IA XipypridHOl Orepalii — BiICYyTHICTb JOONEPALIITHOIO IOJIOLYBAHHSL.
Mera — OUiHUTH €(PEKTUBHICTh HYyTPUTUBHOI HiATPUMKHU XipYPridyHUX HAIE€HTIB Y MEXaX IPOTOKOJIiB ERAS
(Enhanced Recovery After Surgery) Ta ESPEN (European Society for Clinical Nutrition and Metabolism).

Martepianu Ta MeTOaH. [IpoaHani30BaHO JaHi MAIi€HTIB K HiC/IsI TPAAULIFHOL TAITaPOCKOITIYHOI XOJIEITHC-
TeKTOMIl (177 BUIAJKIB), TAK i MiCJIA OAHONOPTOBOI TPAHCYMOUTIKAIbHOI Xonenuctekromii (8). Cepep y1amna-
POCKOMIYHUX 6aPiaTPUYHUX BTPYYAHb IIEPEBAXKAIO KIACUYHE ROUX-Y-IUIYHKOBE INYHTYBAHHA (28).
VY 5 BUIIQJIKAX IPOBEAEHO CJIiB-PE3EKIIIO NUIYHKA, Y 4 — MiHi-IUTYHKOBE IIYHTYBAHHS. I3 123 narieHTiB BUKO-
HAHO JIAITAPOCKOIIYHI FepHIOIIACTUKIL Y 64 — TAPP npu 1axoBUX IPrKax, y 59—IPOM npu mic/isonepariini-
HUX BEHTPAJIbHUX T4 ITyIIKOBUX I'PIXKAX, Y 33 — JIAIAPOCKOIIIiYHA Kpypopadis Ta PyHAOIUIKALLS K 3 aJIO-
IUIACTUKOIO, TaK i 6€3 Hel. I KOXKHOTO BH/ly OIIEPATUBHUX BTPYYaHb BUJIUICHO [JIBi IPYIIM — KOHTPOJIBHY T4
Jocninny. O6uaBi rpyny Beay 3a IPOTOKoIaMu ERAS, OKpiM HYTPHUTHBHOI IIIITPHUMKH. 34 3rOJOI0 IALIEHTIB JJO
onepariii JoC/IiiHa I'Pya OTPHUMYBA/IA ITIOBHY NEPioNepalliiiy HyTPUTUBHY IIJTPHUMKY 3Ii/IHO 3 JIOKAJIbHUMU
IIPOTOKOJIAMH, KOHTPOJIbHY I'PYITY BEJIU 34 TPAAULIMHOIO CXEMOIO — I'OJIOAYBAHHA 12 I 10 onepattii, 3aMicTb
IIPOTEIHOBUX CyMillle — MUTHA CTOJIOBA BOAA B IIEPUTY [IiCIAONEPALLIFHY JOOY.

Pe3ynbraTH. BUABICHO CTATUCTUYHO 3HAYYIY Pi3HULIIO MDK KOHTPOJIBHUMMU T4 JOCLIHHUMHA I'PYIIAMU IIPU
OLT{HIIi IBOX BAKIMBUX ITAPAMETPIB — BiAYyTTA TONIOAY i BiAUyTTs C/1abKOCTi. ITicsis1 1anapoCKonivHOL XOIeIuc-
TEKTOMIi Bif9yTTs ronoy 6y/10 B 1,5 pasdy Hrokde y JootiaHili rpymi (p <0,001), micsis 1anapoCcKonivHOL TepHio-
mwiactuku — y 1,7 pasy (p<0,001), micast mamapockomnivyHoi Kpypopadii ta dyHaorutikamii — B 1,26 pasy
(p<0,001), micss 1anapoOCKOMiIYHOIO 6apiaTPUYHOIO BTPY4YaHHsI — B 1,43 pasy, Mic/Is1 JTaIapOCKOIIIYHUX BTPY-
4aHb HAa TOBCTiM kumui — B 1,9 pasis. ITicig j1anmapOCKONiYHOI XOJELUCTEKTOMII CrIbHIUM y 1,8 pasy
(p<0,001) BimuyrTsa Ci1abKOCTi Oy/10 Y KOHTPOJIBHIM rpyi, mics JIITT — y 1,31 pagy (p <0,001), micia namapoc-
KOMiYHOI Kpypopadii Ta dynromikanii — B 1,68 pasy (p <0,001), mic/is 1anapoCcKOigHOro 6apiaTpUYHOro
BTpy4YaHHs —y 1,67 pasy (p<0,001), micisa JIBTK — y 1,38 pazy (p=0,0006).

BuCHOBKH. TpasulliiffHe TpUBAIE JOONEPALIIHHE FOJIOAYBAHHS € HEAOLUIBHUM. Y KOMIUIEKCI 3 {HIITMMU HOCTY-
Jlaramu nporpamu ERAS niepioneparnifina HyTrpUTHUBHA HiATPHUMKA XipyPridHUX MALI€EHTIB MA€ BEJIUKUHI LIAHC
Ha yCHix. Y HaIli¥ pO60Ti pAHHE BiIHOBJIEHHS OPAJIbBHOTO XaPYYBAHHA 3HAYHO 3MEHIIYBAJIO BiTUYTTA TOIOIY T4
BiZJUyTTS 3araJbHOL CJIAOKOCTI B paHHIN NiC/IIONEPALiITHUI IEPIOZ, 110 JaBAIO 3MOI'Y IMIBU/IIE IOBEPHYTH MAaIli-
€HTA JIO HIOBHOITIHHOT'O JKUTTS.

KIro49o0Bi ¢J10Ba: IPUCKOPEHE BiZTHOBJIEHHS MTiC/IA ONEPaliii, nepionepanifiHui O] HyTPUTUBHA MiTPHMKA.
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