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NECROTIZING ENTEROCOLITIS OF NEWBORNS.
DO WE DO EVERYTHING TO SAVE OUR PATIENTS?

Obedin A. N.’, Kachanov A. V.!, Annenkov M. V.2, Tovkan E. A2, Kiriyenko O. .2

! Stavropol State Medical University, Stavropol, Russian Federation
2 Stavropol Regional Children’s Clinical Hospital, Stavropol, Russian Federation

HEISPOTVI"IECKVIVI OHTEPOKOAUT HOBOPOXAEHHbIX.
BCE AU Mbl AEAAEM AAQ CITACEHUA CBOUX BOAbHbIX?

A. H. O6eaun’, A. B. KayaHos', M. B. AHHeHkoB?, E. A. ToskaHb?, O. C. KupmeHko?

1 CTaBpONOAbCKUI FOCYAQPCTBEHHbIA MEAULMHCKUIA YHUBEPCUTET, CTABPONOAD,
Poccunckas Peapepaums
2 Kpaesas AeTcKas KAMHMYeckas 60AbHMLLA, CTaBponoAb, Poccuitickas Peaepaums

The aim of the study was to compare the efficacy of anesthesia in infants with NEC presacral during
anesthesia with different preparations.

We were treated 19 infants with NEC from 1B to 3A stages, during the double-blind controlled pro-
spective randomized study and the period from 2012 to 2014. Boys were 12, girls — 7. Body weigh was
1996+0.2 gramms. The group 1 of 10 infants was assigned the complex treatment technique, developed
by us, presacral anesthesia 0.5% sol. ropivacaine of 0.1ml/kg. The group 2 was 9 infants, was assigned
with the traditional methods of complex intensive care the blockade of procaine solution 0.25% the rate
of 0.5ml per administration. Determined by the concentration of substance P, cardiac output and pe-
ripheral vascular resistance at diagnosis, after 2,4,8 and 16 hours after initiation of treatment. Assessed
the extent and severity of pain on a scale CHEOPS. The control group consisted of 20 healthy newborns
without evidence of NEC.

After 16 hours from the start of treatment, despite the additional analgesic therapy was undertaken
in a group 2, level of pain on a scale CHEOPS was significantly higher than in the same period of obser-
vation in the group 1. It was 9.5+0.2 and 6.0%0.5 points, respectively, with p=0.001. The concentration
of substance P in serum of blood of newborns with NEC corresponded to the severity of pain and was
significantly higher in the group 2 compared to the group 1 to 16 hour of therapy.

Presacral analgesia with ropivacaine is more efficiently and reduces the number of surgical interven-
tions in newborns with NEC probably by reducing circulatory disorders of internal organs and systems.

Key words: necrotizing enterocolitis, treatment, anesthesia, pain, scale CHEOPS, newborns

PaccmoTpeHa npobnemMa nevyeHnss HOBOPOXAEHHbIX C HEKPOTUYECKMM 3HTepokonnTom (HIK). Ma-
LMEHTbl Bbln cny4daliHbiM 06pa3oM pacnpenesieHbl Ha ABEe rpymnnbl, COMOCTaBMMbIE MO FreCTauMOHHOMY
BO3pacTy, Becy u nony. MNepsyto rpynny coctaBmnm 10 HoBopoxaeHHbIXx ¢ HOK 1-3 ctagun, y KOTOpPbIX B
KOMMJIEKCE Ie4eHns MPOBOAMN NpecakpalibHble 610Kkaabl C ponMBakanHoM. BTopas rpynna 6bina npea-
cTtaBneHa 9 naumeHtamu ¢ HOK 1-3 cTtagmm, KOTopbIM NPOBOAMAN NMPecakpasibHblie 60Kaabl ¢ NpoKaun-
HoM. Onpeaensanu KoHUeHTpaummn cyocTtaHuum P B NynoBUHHOWM KPOBU, CepAEYHbI BbIOPOC 1 nepudepu-
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yeckOe COnpOTMBIIEHME COCY0B NPU YCTAHOBAEHUN AnarHosa, 4yepes 2, 4, 8 u 16 yacos nocne Havana
JleyeHus. YCTaHOB/IEHa CTAaTUCTUYECKM 3HaYMMas pa3Huua no rpyrnnam HabnoaeHns HavmMHasa co 2 Jyaca
Tepanuu. Hepes 16 4acoB OT Havyana fevyeHns B NepPBOM rpynne No OTHOLLUEHWUIO KO BTOPON 0TMe4anochb
[OCTOBEPHOE CHUMXEeHMe YPoBHSA 601eBoro oulylleHus no wkane CHEOPS (6,0+0,5 n 9,5+0,28 6annos
COOTBETCTBEHHO, p=0,001). Takum obpasom, NpoBeaeHne NnpecakpasnbHbix 6510ka, ¢ ponMBakaMHOM SB-
ngaetca 9apdeKTUBHbIM METOA0M JIEHEHUS HOBOPOXAEHHbIX ¢ HIK, NnpnBOoAALLIMM K YMEHbBLUEHUIO KOINYe-
CTBa OCNIOXHEHUN U 3aMeJIEHNIO MPOrPeECCMPOBaHNS 3a00NeBaHus.

Kno4eBbie ¢/10Ba: HEKPOTUYECKU SHTEPOKOINT, IeHeHne, aHecteldus, wkana CHEOPS, HoOBOpOXx-

JE€HHbIe

enterocolitis in infants remain an urgent

problem in modern pediatric surgery [1].
This is due to the high percentage of septic
complications and high mortality in this group of
patients [2].

Modern understanding of the pathogenesis of
this disease recognizes its multiple etiologic [3].
However, the authors note the high importance of
the processes of circulatory disorders in the intesti-
nal wall of the newborns [4]. Some believe that these
disorders take place even in utero, contributing to
the subsequent translocation of flora from the intes-
tinal lumen into the thickness of the bowel wall, and
then leading to the development of local or syste-
mic septic complications [5]. Particularly interesting
works, confirming the relationship between pain le-
vel and vasoconstriction of internal organs, includ-
ing intestine, in rats and other laboratory animals [6].
The early biochemical markers of NEC are not com-
pletely defined, but it is noticed the increasing level
of stress markers in the child’s blood serum [7].

Taking into account the determining role of circula-
tory disorders of the newborns intestine in the patho-
genesis of the NEC development, it must be think
that effective anesthetizing can reduce the number of
complications and mortality risk in patients with de-
veloping necrotizing enterocolitis [8]. Simultaneously
works, proving the harmful effects of opiates on the
developing brain of infants appeared [9].

Traditional anesthetic approaches are that com-
bined methods of analgesia are more effictive than
monotherapy [10]. It is offered to use as compo-
nents of analgesia narcotic analgetics, combining
them with non-steroidal anti-inflammatory agents
in some cases. Only in exceptional cases (Stage 3
NEC, after surgery) it is offerred to use presacral
blockades of the local anesthetics solution. Pro-
caine is used most for this purpose. To monitor the
degree of pain is difficult, and most of the studies
are recommended specially designed scales for
this purpose [11, 12].

We believe that a single injection of a short ac-
ting local anesthetic can not adequately cut short
the pain syndrome in newborns with NEC. We have
developed a technique of presacral blockades in
newborns with NEC with the use of ropivacaine dif-
ferentially depending on the stage of the disease.

The aim of the study was to compare the effec-
tiveness of anesthesia in infants with NEC during
presacral anesthesia with different drugs.

Diagnosis and treatment of necrotizing

Material and Methods. We were treated 19 in-
fants with NEC during the double-blind controlled
prospective randomized study and the period from
2012 to 2014. The severity of the disease varied from
1B to 3A stages on clinical data and depending on
the measuring thickness of the bowel wall by ultra-
sound. Availlable data on allocation of infants de-
pending on the NEC severity are shown in Table 1.

Table 1
Comparison of groups by NEC stage
Group NEC 1b NEC 2a-2b NEC 3a
Group 1 (n=10)| 3 (30%) 5 (50%) 2 (20%)
Group 2 (n=9) | 3 (33.3%) | 4 (44.4%) | 2 (22.2%)

Randomly (using a statistical software package
«Statistica 6.0» by method of generating of random
numbers) infants were allocated in groups of obser-
vation. The Group 1 was 10 infants with NEC. They
were treated with the use of, technique, developed by
us of, presacral anesthesia by 0.5% sol. ropivacaine
of 0.1 ml/kg in complex treatment. The Group 2 was 9
infants, which were held with the traditional methods
of complex intensive care the blockades procaine
solution 0.25% the rate of 0.5 ml per administration.
The extent and severity of pain were assessed on a
scale CHEOPS at admission, in 2, 4, 8, 16 hours af-
ter the presacral anesthesia. In the same period, the
state of cardiac output, total peripheral resistance
according to echocardiography were determined.
The concentration of the neuropeptide — substance
P was determined before and after 16 hours after
the presacral blockade. Mortality and the number of
complications requiring surgical intervention (perfo-
ration of a hollow organ or the development of peri-
tonitis) by the end of third day from the time of diag-
nosis NEC were study endpoints. The Control Group
consisted of 20 healthy newborns without evidence
of NEC. All groups were matched by age, weight and
gender (Table 2).

Table 2
Comparison of investigation groups by gestation age,
gender and body weight

Control Group Group 1 Group 2

Index (n=20) (n=10) (n=9)
Gestation Age 35+1.1 34.6+0.9 35.1+1.1
in weeks
(averg.)
Boys 15 (75%) 6 (60%) 6 (66.6%)
Girls 5 (25%) 4 (40%) 3 (33.4%)
Body weigh, 2019+40.132 | 199840.137 | 1995+0.142
gramm (avrg.)
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Statistically significant difference in the

groups was assessed by the criterion of
Mann-Whitney, considering significant dif-
ferences in the groups with p<0.05
Results. When establishing the diag-
nosis NEC the level of pain in patients in
the Group 1 and group 2 was significantly
higher than in the Control Group of infants.
The estimate on a scale CHEOPS between
Group 1 and Group 2 did not differ signifi-
cantly and was, respectively, in average | 8
11.7£0.028 and 12.0+0.01 points (p=1.0).
Against the background of the treatment in
the Group 1 in 2 hours statistically signifi-
cant differences, compared to the original
data in the severity of pain, were indicates.

Box & Whisker Plot

-]
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These differences persisted for a long time.
It was characterized by the consistent frend
to a decrease of the severity of pain and the
approximation of the value of determination
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on a scale CHEOPS to the indicators of the
control group to 16 hour of starting treatment.

In the Group 2, the differences were not sig-
nificant. Statistically significant differences from
baseline were observed only during the first 2 hours
from the start of therapy. After 4 and 8 hours sta-
tistically significant differences from baseline were
not observed. After 16 hours from the start of treat-
ment, despite the additional analgesic therapy, in
the Group 2, level of pain on a scale CHEOPS was
significantly higher than in the same period of ob-
servation in the group 1. It was 9.5+0.2 and 6.0+0.5
points, respectively, with p=0.001 (Table 3).

Table 3
CHEOPS?’ scale levels in patients
from different groups

Time in hours CGorr;thl Group 1 Group 2
from treatment (n=20) (n=10) (n=9)
Initial 58+1,1 [11.66+0.29 * 12.0040.001 *
assessment
After 2 hours - 8.33+1.04 11.540.25 *
**\***
After 4 hours - 7.04£1.0 *¥*\*** 111.04£0.02 *
After 8 hours - 6.3+0.57 **\***/ 11 04+0.01 *
After 16 hours - 6.040.5 *¥*\*¥** 19 540,25 *\**

* — p<0.05 in comparison with Control Group.

** — p<0.05 in comparison with initial assessment from the
same group.

*** — p<0.05 in comparison with the same time from the
Group 2.

Dynamics of the pain sensations of both droup
is reflected in Fig. 1. It is clearly visible that in the
Group 1 the duration and severity of the analgesic
effect is significantly higher than in the Group 2.
It appears anthentic, and significant reduction of
measure pain on a scale CHEOPS approaching it to
the normal values to 16 hour of therapy NEC.
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Fig. 1. CHEOPS’ levels by groups in different time points

During the statistical analysis, there was no
difference between groups in determining cardiac
output in different observation periods. Simulta-
neously peripheral vascular resistance in patient’s
from Group 1 after 8 hours from the start of treat-
ment was significantly decreased in comparison
with the patients of the Group 2.

The concentration of substance P in serum of blood
of newborns with NEC corresponded to the severity of
pain and was significantly higher in the group 2 com-
parison with to the Group 1 to 16 hours of therapy.

Discussion. As we expected, and it was shown in
the course of the study, the effectiveness of procaine
analgesia in the development of NEC in newborns
is precarious. Significant differences in comparison
with the initial high values on the scale of assessment
CHEOPS persist only for a few hours. Starting from the
4th hour of therapy, statistically significant differen-
ces compared with the original data are not available.
At the same time, the differences between groups by
this time become statistically significant. In the future,
the emerging trend of changes in indicators only per-
sists. In the group of infants with NEC where anes-
thesia was used in complex with procaine, the seve-
rity of pain on a scale CHEOPS, the concentration of
substance P significantly higher than those in group,
where ropivacaine was used as a local anaesthetic. By
16 hours from the beginning of the intensive care, dif-
ferences between the groups are still valid.

An interesting fact is that during adequate an-
esthesia peripheral vascular resistance in new-
borns Group 1 significantly reduced compared
with patients’ data of Group 2. This fact may indi-
rectly support the theory that pain impulses con-
tributes to circulatory disorders of the intestine in
newborns, initiating the most necrotic changes in
the intestinal wall.

As it turned out, the newborn Group 1 had less
complications (perforation of a hollow organ, perito-
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nitis and others), which required much less surgical
intervention in the first 3 days from the time of diag-
nosis NEC (Fig. 2). The mortality rate in the groups
did not differ significantly, however, in our opinion
this pattern is due to the short observation period
(3 days) and a small amount of the sample popu-
lation, which requires further research in this area.

An essential component of maintaining necrotic
processes in the wall of the intestine in the newborn
can be a pain syndrome, which leads to the deve-
lopment of vascular spasm and increase peripheral
vascular resistance, however, this requires further

study.

Conclusions

7

Group 1 Group 2

= Mortality
m Perforation of gut
Peritonitis

Surgery cases

1. In the complex treatment
of newborns with NEC should be
widely used Presacral blockade
with ropivacaine solution as an
effective and safe method of an-
algesia in newborns with the indi-
cated pathology.

2. Using the purpose of anal-
gesia in a single injection solution
Presacral space procaine unde-
sirable because short duration of
action (less than 4 hours) and low
efficiency.

Fig. 2. Mortality levels and amount of surgical cases by groups
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