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Abstract

The purpose of this study was to determine intravesical pressure parameters in neonatal intensive care infants. The
prospective study included 80 newborn children (42 boys and 38 girls) without respiratory disorders and 30 patients (16 boys
and 14 girls) on mechanical ventilation. It was established that in newborn children without respiratory disorders, physiological
indicators of intravesical pressure averaged 5.2 (4.7-5.3) mmHg, while there were no significant differences in pressure levels
in boys and girls — 5.1 (4.8-5.2) mmHg and 4.8 (4.4-5.1) mmHg, respectively. Intravesical pressure in children on mechanical
ventilation was 5.2 (4.8-5.5) mmHg. There were no statistically and clinically significant differences between these values (p =
1.00).
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AHHOTa M

Lenbto faHHOrO UCC/IEOBAHUSA SB/SJIOCH OMNpeje/ieHHe MoKasaTreseld MHTPaBe3UKaJbHOIO JaB/IeHUs Y HOBOPOXKIEHHBIX
JleTell, TIo/y4arolX MHTEHCHBHYIO Teparnuio. B mpocriekTrBHOe ncciieoBaHre BK/IoueHb! 80 HOBOPOXK/I€HHBIX AeTeil (42
MajskuMKa U 38 feBouek), He MMENIIMX JbixaTelbHbIX paccTpoicTB ¥ 30 mauveHToB (16 ManbuMkoB U 14 AeBodek),
Haxogauwuxcss Ha VIBJI. YcTaHOBNEeHO, YTO Yy HOBOPOX/EHHBIX [ieTel, He HMEIOIIMX peCclUpaTopHbIX pacCTPOMCTB,
(hy3nosioruuecKye TokKasare/ld WHTPaBe3UKaJbHOTO JaBjeHWs B cpefHeM coctaBwm 5,2 (4,7— 5,3) mmHg, npu stom
CYILIIeCTBEHHbBIX pa3/Muui B YPOBHSIX /laB/ieHHs] Y MalbuMKOB U /leBOYeK He BbIsiBIeHO — 5,1 (4,8 — 5,2) mmHg u 4,8 (4.4 - 5,1)
mmHg cooTBeTcTBeHHO. [loKa3aTen MHTPaBe3UKAILHOTO [JaB/IeHus Y AeTel, Haxogsmuxcs Ha VIBJI, cocrasun 5,2 (4,8 — 5,5)
mmHg. CratucTruecky ¥ KIMHAYeCKU 3HAUMMBIX pas/uuuii MeXXy 3THUMH BeJIMUMHaMU He BbisiieHo (p=1.00).

KiroueBble €/10Ba: HOBODOXK/EHHBIE JeTH, WHTPaBe3WKalbHOe JaB/ieHue, BHYTPUODIOIIHOe [aBleHVe, WHTeHCHBHAs
Tepanusl.

Introduction

Determination of intravesical pressure (IVP) is a generally recognized as a "Gold Standard" for the observation of intra-
abdominal pressure [1], [6], [11], [15]. The influence of increased intra-abdominal pressure (IAP) on the function of organs and
systems is widely known today, but in newborns it is not well understood, especially when they undergo restructuring and
adaptation to postnatal life, as well as concomitant respiratory, renal and cardiovascular dysfunction [2], [3], [8]. To date, in
pediatric clinical practice, especially related to the treatment of newborns, there is no proper attention to the problem of intra-
abdominal hypertension (IAH). Diagnosis occurs subjectively, mainly by physical examination, which often leads to
underestimation of the level of IAP and untimely detection of complications [4].

The purpose of this study was to determine the rates of intravesical pressure in neonatal infants on intensive care.

Research methods and principles

The prospective study included 80 newborn children (42 boys and 38 girls) without respiratory disorders and 30 patients
(16 boys and 14 girls) on mechanical ventilation. All children were in the intensive care unit of newborns "Kuzbass Regional
Children Clinical Hospital named U. A. Atamanov" in the period from 2009 to 2021 years.

In the group of patients without respiratory disorders, three subgroups were distinguished in severity from body weight.
The 1st subgroup (n = 26) included newborns weighing up to 2000 grams, the 2nd subgroup (n = 28) included patients
weighing from 2000 grams to 2500 grams, the 3rd subgroup (n = 26) included children weighing more than 2500 grams.

In the group of newborns in need of mechanical ventilation, respiratory support was carried out in the IMV mode —
Intermittent Mandatory Ventilation of the lungs with pressure-cyclized ventilators. Synchronization of patients was achieved
by selecting the parameters of mechanical ventilation, prescribing Fentanyl, in some cases in combination with Promedol. The
pressure measurement was conducted through a Foley urethral catheter standing in the bladder.

The pressure measurement was carried out with a sterile water pressure gauge connected to the urinary catheter at the
patient's position horizontally on the back. The middle axial line was taken as the zero mark. Considering the recommendations
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of the International Group of Experts on Intra-abdominal Hypertension and Abdominal Compartment Syndrome, according to
which it is necessary to present the results of intra-abdominal and intravesical manometry in millimeters of mercury (mmHg),
the readings of the water manometer were converted into mmHg at the rate of: 1 mmHg = 1.36 cm H20 [12].

The data was processed by non-parametric statistics methods. To determine the nature of the distribution, the Shapiro-Wilk
criterion was used. Due to the fact that most of the studied quantitative features did not have an approximately normal
distribution, the median (Me) was a measure of the central trend, and the scattering measure was an interquartile range in Me
format (LQ-UQ). The Mann-Whitney test and the Kraskel-Wollis method were used to compare groups by quantitative
features. Analysis of the relationship between the two features was carried out using Spearman's method. Differences were
considered statistically significant at p < 0.05. Statistical analysis of the data was carried out using Stat Soft Inc's application
software package "STATISTICA 10.0." (USA) for a personal computer.

Main results

It was found that in newborn children without respiratory disorders (n = 80), physiological indicators of intravesical
pressure averaged 5.2 (4.7-5.3) mmHg and ranged from 2.9 to 9.5 mmHg. At the same time, there were no significant
differences in pressure levels in boys and girls - 5.1 (4.8-5.2) mmHg and 4.8 (4.4-5.1) mmHg, respectively.

Considering that many physiological parameters in newborn children can vary greatly depending on the child's body
weight, comparison of intravesical pressure in children with different body weights was made [7], [10], [14].

Data obtained during the measurement of intravesical pressure in children in subgroups isolated by newborn body weight
are presented in Table 1.

Table 1 - Intravesical pressure in subgroups

DOTI: https://doi.org/10.23670/IRJ.2023.131.44.1

Indicator Subroup 1 Subaroup 2 Subgroup 3
Age, days 7.0 (4.0 - 10.0) 3.0(1.5-7.0) 2.0(1.0-3.0)
Body weight, grams 1500.0 2330.0 3280.0
(1370.0 — 1795.0) (2060.0 — 2590.0) (2950.0 — 3550.0)
Gestation period, weeks 30.0 (29.0 — 31.0) 34.5 (31.0 - 35.5) 38.0 (37.0 — 38.0)
Intravesical pressure,
rnrang 4.5 (4.4-4.8) 4.8(4.4-5.2) 5.2(4.8-5.2)

We were unable to identify statistically and clinically significant pressure differences in children in subgroups, which also
found support in missing the correlation between body weight and intravesical pressure scores (r = 0.09; p =0.98).

It is known that mechanical ventilation of the lungs leads to an increase in intrathoracic pressure; this in turn can affect
intra-abdominal pressure and, accordingly, the pressure in the bladder [8], [12], [13], [16]. The average airway pressure in the
group of patients on mechanical ventilation (n = 20) was within 9.0 (7.0-11.0) mbar, while the intravesical pressure index was
5.2 (4.8-5.5) mmHg. There was no correlation between these values (r = 0.11; p =1.00). The obtained pressure level also did
not have statistically and clinically significant differences with the pressure value detected in the group of newborn children
who did not have mechanical ventilation (p = 1.00).

Discussion

Given the literature, normal IAP in adults is within 5-7 mmHg, in men it is 2-3 mmHg more than in women [6]. The
presence of TAH is indicated by a prolonged or repeated increase in abdominal pressure, up to 10 mmHg or more [5].
Abdominal compartment syndrome, as a rule, develops against the background of IAH over 15 mmHg and is characterized by
the appearance of multiple organ failure [12].

In children, measurement of IAP in order to diagnose various pathological conditions is used much less often than in
adults, especially in newborns. However, recently there have been reports indicating the possibility of developing IAH and
abdominal compartment syndrome in newborn children [4], [8]. In newborn patients, an increase in pressure can occur in the
postoperative period, as well as against the background of somatic pathology [2], [15].

Thus, there is a need to monitor IAP as an objective method in the complex diagnosis of IAH and abdominal compartment
syndrome in newborn children.

In adults, recommendations and definitions given by an International Experts of Intra-abdominal Hypertension are used in
clinical practice regarding the control of abdominal pressure [5], [12]. Measurement of bladder pressure with preliminary
introduction of 25 ml of sterile physiological solution is standard. This is the so-called intravesical or "bladder" technique for
measuring of TIAP [11], [12].

Due to the ease of execution and strong correlation with true IAP, indirect measurement of pressure in the bladder cavity
through the urinary catheter is now considered the "Gold Standard" for monitoring of IAP and diagnosing IAH [10], [11].
Since 2007, for the convenience of comparing the results of various studies, it is recommended to take the middle axillary line
as the zero mark when measuring by the above method, and the obtained data are given in millimeters of mercury [5], [12].
The position of the patient at the time of measurement should be strictly horizontal on the back, since it was found that in the
case of an elevated position of the head end of the body, the level of pressure in the bladder increases significantly [6], [13].

In children, especially in newborns, physiological indicators of intravesical pressure remain debatable to date, this is
dictated by the small number of studies and the lack of a unified approach to measuring pressure in them [16].
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According to P.J. Davis et al., IAP in children, measured directly through a catheter for peritoneal dialysis, averages 4
mmHg and ranges from 1 to 8 mmHg [7]. The authors examined intra-abdominal, intragastric and intravesical pressure in 20
children whose mean age and mean body weight was 10 days (3 days - 14 years) and 3.9 kg (1.5 kg - 42 kg) accordingly, it was
found that TAP values of IVP with the preliminary introduction of physiological saline in the volume of 1 ml/kg of the child's
body weight into the bladder most accurately correspond to IAP.

P.R. Suominen et al. it is indicated that in direct measurement the level of IAP in children is within 0-10 mmHg, and it is
confirmed that the greatest correlation with pressure in the bladder cavity is achieved when filling the latter at the rate of 1
ml/kg of the patient's body weight [15].

In J.C. Ejike et al. data of IAP in children determined by indirect method in the bladder equal to 7 + 3 mmHg are given [9].
They also investigated IVP depending on body weight in patients weighing 0-10 kg, > 10-20 kg, and > 20-50 kg, while the
authors did not obtain significant differences in the level of IAP.

In our investigation, we tried to take into account the recommendations of the International Experts in the field of Intra-
abdominal Hypertension in order to most accurately determine the level of intravesical pressure in newborn children and the
possible use of the results in clinical practice.

Conclusion

The physiological levels of intravesical pressure in newborn children were 5.2 (4.7-5.3) mmHg. The obtained values
probably do not have a significant dependence on the sex, body weight of the child and performed in the modes of IMYV,
mechanical ventilation.

Kou(IuKT HHTEpecoB Conflict of Interest
He yka3zaH. None declared.
Penjenzus Review
Co00111eCTBO perjeH3eHTOB MeX/yHapOoAHOr0 HayuHO- International Research Journal Reviewers
HccreloBaTebcKoro xypHana<text:line-break/>DOI: Community<text:line-break/>DOI:
https://doi.org/10.23670/IRJ.2023.131.44.2 https://doi.org/10.23670/IRJ.2023.131.44.2

Cnucok siureparypsbl / References

1. Tenbdang B.P. CuHApoM MHTpaabaoMyHaMbHOM rumnepTeH3un (003op qurtepatypsl) / B.P. Tensdang, [O.H. TIpoueHko,
O.B. Urnarenko [u fp.] / Xupyprus. [Ipunoxenne. — 2005. — Ne 1. — C. 20-25.

2. CenbaeBa A./l. BivsiHMe MOBBIIIEHHOTO BHYTPUOPIOIIHOTO ZaB/E€HUS Ha (DYHKLWIO [bIXaHUs W T€MOJUHAMUKY TpU
MEepBUYHON TJIaCTUKE TIepeAHel OpIOIIHON CTeHKW y HOBOPOXKIEHHBIX ZeTel € racTpoiuusucoM u omdanouene / A/
CemnbaeBa, A.B. I'epackkun, FO.W. Kyuepos [u ap.] / Oetckast xupyprusi. — 2009. — Ne 3. — C. 39-42.

3. Inoxux [O.A. [luarHoCTHUeCKHe KPUTepHH CUH/pOMa BHcLepoabpomuHambpHON Auctporopuyuy / J.A. ITlnoxux, I.E.
Bernos, K.A. Kosanbkos // Ileguarpus. ’Kypuan um. I'H. Cnepanckoro. — 2021. — T. 100. — Ne 2. — C. 53-59.

4. Mopo3oB [I.A. CuHgpoM HHTpaabJOMHUHAILHOM rUrepTeHsuu y geteit / [I.A. Mopo3sos, O.J1. Mopo3osa, C.A. Kitoes
[v mp.] // HoBoctu xupypruu. — 2017. — T. 25. — Ne 6. — C. 621-631.

5. Cheatham M.L. Results from the international Conference of Experts on Intra-abdominal Hypertension and Abdominal
Compartment Syndrome. II. Recommendations / M.L. Cheatham, M.L. Malbrain, A. Kirkpatrick, [et al.] / Intensive Care
Med. — 2007. — Ne 33. — P. 951-962.

6. Chionh J.J.L. Determining Normal Values for Intra-abdominal Pressure / J.J.L.. Chionh, B.P.C. Wei, J.A. Martin [et
al.] // ANZ J. Surg. — 2006. — Ne 76. — P. 1106-1109.

7. Davis P.J. Comparison of Indirect Methods of Measuring Intra-abdominal Pressure in Children / P.J. Davis, S. Koottayi,
A. Taylor [et al.] / Intensive Care Med. — 2005. — Ne 31. — P. 471-475.

8. Diaz F.J. Identification and Management of Abdominal Compartment Syndrome in Pediatric Intensive Care Unit / F.J.
Diaz, S. A. Fernandez, F. Gotay // PR Health Sci. J. — 2006. — Ne 25. — P. 17-22.

9. Ejike J.K. What Is the Normal Intra-abdominal Pressure in Critically Ill Children and How Should We Measure it? /
J.K. Ejike, K. Bahjri [et al.] // Crit. Care Med. — 2008. — Vol. 36. — Ne 7. — P. 2157-2162.

10. Gallager J.J. Description of the Procedure for Monitoring Intra-abdominal Pressure via an Indwelling Urinary
Catheter / J.J. Gallager // Crit. Care Nurs. — 2000. — Vol. 20. — Ne 1. — P. 87-91.

11. Malbrain M.L. Different Techniques to Measure Intra-abdominal Pressure (IAP): Time for a Critical Reappraisal /
M.L. Malbrain // Intensive Care Med. — 2004. — Ne 30. — P. 357-371.

12. Malbrain M.L. Results from the international Conference of Experts on Intra-abdominal Hypertension and Abdominal
Compartment Syndrome. I. Definitions / M.L. Malbrain, M.L. Cheatham, A. Kirkpatrick [et al.] // Intensive Care Med. —
2006. — Ne 32. — P. 1722-1732.

13. Malbrain M.L. Effects of Different Body Position on the Intra-abdominal Pressure and Dynamic Respiratory
Compliance / M.L. Malbrain, N. Van Mieghem, W. Verbrugghe [et al.] // Crit. Care — 2003. — Ne 7(2). — P. 179.

14. Sanchez N.C. What is Normal Intra-Abdominal Pressure? / N.C. Sanchez, P.L. Tenofsky, J.M. Dort [et al.] / The
American Surgeon. — 2001. — Ne 67. — P. 243-248.

15. Suominen P.K. Comparison of Direct and Intravesical Measurement of Intra-abdominal Pressure in Children / P.K.
Suominen, M.P. Pakarinen, P. Rautiainen [et al.] // J. Pediatr. Surg. — 2006. — Ne 41. — P. 1381-1385.

16. Yol S. Is Urinary Bladder Pressure a Sensitive Indicator of Intra-abdominal Pressure? / S. Yol, A. Kartal, S. Tavli [et
al.] // Endoscopy. — 1998. — Ne 30. — P. 778-780.



International Research Journal = Ne 5 (131) = May

CHucoK JiuTeparypbl Ha aHInickoM si3bike / References in English

1. Gel'fand B.R. Sindrom intraabdominal'noj gipertenzii (obzor literatury) [Intra-abdominal Hypertension Syndrome
(literature review)] / B.R. Gel'fand, D.N. Procenko, O.V. Ignatenko [et al.] / Hirurgija. Prilozhenie [Surgery. Appendix]. —
2005. — Ne 1. — P. 20-25. [in Russian]

2. Sepbaeva A.D. Vlijanie povyshennogo vnutribrjushnogo davlenija na funkciju dyhanija i gemodinamiku pri pervichnoj
plastike perednej brjushnoj stenki u novorozhdennyh detej s gastroshizisom i omfalocele [Effect of Increased Intra-abdominal
Pressure on Respiratory Function and Haemodynamics in Primary Anterior Abdominal Wall Plasty in Newborns with
Gastroschisis and Omphalocele] / A.D. Sepbaeva, A.V. Geras'kin, Ju.I. Kucherov [et al.] // Detskaja hirurgija [Pediatric
Surgery]. — 2009. — Ne 3. — P. 39-42. [in Russian]

3. Plohih D.A. Diagnosticheskie kriterii sindroma visceroabdominal'noj disproporcii [Diagnostic Criteria for
Visceroabdominal Disproportion Syndrome] / D.A. Plohih, D.E. Beglov, K.A. Koval'kov // Pediatrija. Zhurnal im. G.N.
Speranskogo [Paediatrics. Journal named after G.N. Speransky]. — 2021. — Vol. 100. — Ne 2. — P. 53-59. [in Russian]

4. Morozov D.A. Sindrom intraabdominal'noj gipertenzii u detej [Intra-abdominal Hypertension Syndrome in Children] /
D.A. Morozov, O.L. Morozova, S.A. Kljuev [et al.] // Novosti hirurgii [Surgery News]. — 2017. — Vol. 25. — Ne 6. — P. 621-
631. [in Russian]

5. Cheatham M.L. Results from the international Conference of Experts on Intra-abdominal Hypertension and Abdominal
Compartment Syndrome. II. Recommendations / M.L. Cheatham, M.L. Malbrain, A. Kirkpatrick, [et al.] // Intensive Care
Med. — 2007. — Ne 33. — P. 951-962.

6. Chionh J.J.L. Determining Normal Values for Intra-abdominal Pressure / J.J.L.. Chionh, B.P.C. Wei, J.A. Martin [et
al.] // ANZ J. Surg. — 2006. — Ne 76. — P. 1106-11009.

7. Davis P.J. Comparison of Indirect Methods of Measuring Intra-abdominal Pressure in Children / P.J. Davis, S. Koottayi,
A. Taylor [et al.] // Intensive Care Med. — 2005. — Ne 31. — P. 471-475.

8. Diaz F.J. Identification and Management of Abdominal Compartment Syndrome in Pediatric Intensive Care Unit / F.J.
Diaz, S. A. Fernandez, F. Gotay // PR Health Sci. J. — 2006. — Ne 25. — P. 17-22.

9. Ejike J.K. What Is the Normal Intra-abdominal Pressure in Critically Ill Children and How Should We Measure it? /
J.K. Ejike, K. Bahjri [et al.] // Crit. Care Med. — 2008. — Vol. 36. — Ne 7. — P. 2157-2162.

10. Gallager J.J. Description of the Procedure for Monitoring Intra-abdominal Pressure via an Indwelling Urinary
Catheter / J.J. Gallager // Crit. Care Nurs. — 2000. — Vol. 20. — Ne 1. — P. 87-91.

11. Malbrain M.L. Different Techniques to Measure Intra-abdominal Pressure (IAP): Time for a Critical Reappraisal /
M.L. Malbrain // Intensive Care Med. — 2004. — Ne 30. — P. 357-371.

12. Malbrain M.L. Results from the international Conference of Experts on Intra-abdominal Hypertension and Abdominal
Compartment Syndrome. I. Definitions / M.L. Malbrain, M.L. Cheatham, A. Kirkpatrick [et al.] // Intensive Care Med. —
2006. — Ne 32. — P. 1722-1732.

13. Malbrain M.L. Effects of Different Body Position on the Intra-abdominal Pressure and Dynamic Respiratory
Compliance / M.L. Malbrain, N. Van Mieghem, W. Verbrugghe [et al.] // Crit. Care — 2003. — Ne 7(2). — P. 179.

14. Sanchez N.C. What is Normal Intra-Abdominal Pressure? / N.C. Sanchez, P.L.. Tenofsky, J.M. Dort [et al.] / The
American Surgeon. — 2001. — Ne 67. — P. 243-248.

15. Suominen P.K. Comparison of Direct and Intravesical Measurement of Intra-abdominal Pressure in Children / P.K.
Suominen, M.P. Pakarinen, P. Rautiainen [et al.] // J. Pediatr. Surg. — 2006. — Ne 41. — P. 1381-1385.

16. Yol S. Is Urinary Bladder Pressure a Sensitive Indicator of Intra-abdominal Pressure? / S. Yol, A. Kartal, S. Tavli [et
al.] // Endoscopy. — 1998. — Ne 30. — P. 778-780.



	ДЕТСКАЯ ХИРУРГИЯ / PEDIATRIC SURGERY
	Rates of Intravesical Pressure in Newborns on Intensive Care
	Plokhikh D.A.1, *
	Показатели интравезикального давления у новорожденных детей, получающих интенсивную терапию
	Плохих Д.А.1, *

