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The mean arterial pressure (MAP) is an important hemodynamic indicator, and a critical
parameter for the diagnosis and management of various medical conditions, such as hypertension,
heart failure, and shock. Maintaining adequate MAP is essential for the prevention of end-organ
damage and the optimization of tissue perfusion. The target MAP varies depending on the patient's
condition and comorbidities. Accurate measurement of MAP and the understanding of the factors
that affect its value are essential for the optimal management of patients. In clinical practice it is
widely used to measure MAP indirectly by means of sphygmomanometer, which measures the
systolic and diastolic blood pressures on the base of which MAP is finally computed. Being a
theoretical construct MAP needs to be modelled and represented in practically convenient, and
desirably universal way. The most commonly used formula to calculate MAP is following:

MAP = diastolic pressure + 1/3 (systolic pressure — diastolic pressure).
Strange as it may seem, but in academic literature and scientific papers there is a little said for
justification of the given formula and its alternatives with respect to physical meaning,
mathematical and physiological assumptions and restrictions in its modelling. The present report is
due to discuss some methodological aspects of the issue.

According to the standard commonly used definition of MAP, it is an average effective
blood pressure in large major arteries (namely in aorta) that sustain the actual blood circulation
during the period of a cardiac cycle. Mathematically MAP is computed as an area under the graph
of function of blood pressure in arteria with respect to time divided by the period of a single cardiac
cycle, during which the arterial blood pressure (BP) changes from its minimum value (diastolic

pressure (DP)) up to its maximum value (systolic pressure (SP)). As the exact relationship pressure
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vs time is unknown it has to be approximated in some way, one of which is a power series
expansion for the function blood pressure vs time BP(t) in assumption that it is a smooth periodic
function. Proceeding from the fact that conditions of the blood flow coming out of the ventricles are
different over the cardiac cycle, it is necessary to divide the cardiac cycle into separate respective
periods during which the flow conditions are suggested to be uniform, and the corresponding values
of MAP to be computed and averaged then over the entire period of the cycle. With the use of this
general approach some particular cases are to be considered.

One possible option is to separate the ejection phase as itself and the rest of the cycle after
aortic valve closes. Another option is to divide the cardiac cycle into a period over which the BP is
being built up from DP to SP within the ejection phase (the ascending wing of the graph pressure vs
time after the moment of the aortic valve opens), and another period is the rest of the cardiac cycle
(the descending wing of the graph pressure vs time). In this case modelling of the MAP by means of
power series expansion for the function pressure vs time with respect to the third term of expansion

on each taken into consideration periods of the cardiac cycle leads to the formula:

1+ 6

MAP = SP -

«(SP - DP),

where § is a fraction of the cardiac cycle period (T) which comes on the time it takes to reach the

t
maximum BP value (t SP) after the aortic valve opens ( & = ;P =t HR, HR is the heart rate).

This formula allows to consider two particular cases that possess self-standing physical and
physiological meaning. Considering MAP in terms of its definition over period of the cardiac circle,
and setting & to be zero in assumption that time to reach SP is much shorter the time of the cardiac

cycle, then the effective pressure in major arteries is:

25P+DP
-3 -

MAP = SP — = «(SP - DP) =
On the other hand, setting 6 to be 1, what means taking into consideration only the period of
building up pressure during the ejection phase, and having this time to be the period of an effective

blood pressure formation the formula for MAP takes on the standard practically used form:

2DP+SP
3

MAP = SP — = «(SP — DP) = DP + - +(SP - DP) =
Actually, it means that it is reasonable to distinct two different aspects in the notion of MAP, one of
which is with respect to the blood pressure conditions in major arteries during the entire cardiac
cycle, and another one, which refers to the period of SV formation, as the vast of ejecting blood
volume comes on the period of reaching BP its maximum value. In this regard authors propose to
coin the term the Mean Stroke Pressure (MSP), and which is better logically consistent with the

relationship between cardiac output (CO) and total peripheral resistance (TPR):
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_ _MAP—CVP
CO=—"Fpr
The above given considerations say that the problem of modelling MAP has its specific

methodological and semantic problems which are still in issue.
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JudepentiiiiHa giarHOCTUKA HEBIJIKJIAIHUX CTAHIB Y Kapaiosorii moTpedye BiJ MEIUYHUX
(axiBIiB YITKOTO PO3YMIHHS MATOJOTIYHHMX IMPOIECIB Ta iX MPOSBIB y KOHKPETHOTO MAalli€HTa.
Toctpuit koponapuuit cunaapom (I'KC) ta tpombGoembomis nereHeBoi aprepii (TEJIA) mMoxyTh
CYIIPOBOKYBATHUCS CXOKOI0 CUMIITOMATHKOIO 1 MOXKYTh MaTH TSKKi 1, HaBiTh, (paTanbHi HACTIIKH Y
pasi 3ami3Hioi, a00 MOMHUIIKOBOI JIarHOCTHKH, a BIATaK HEMPaBWIBHOTO, a00 BIATEPMIHOBAHOTO
nikyBaHHs. Okpemo cToiTh antudochominiauuit cunapom (ADC) - ayToiMmyHHE 3aXBOPIOBaHHS, 1110
XapaKTepU3y€eTbCsl  TPOMOO30M, YCKJIAJHEHHSMH BariTHOCTI Ta TOCTIHHO TO3UTHBHUMU
aatudocooninizaumu  antutinamu. CepueBumu mposiBu npu ADPC Moxyts Oytu: iH(apKT
MiOKapia, BKJIIOYHO 3 HOPMajJbHHMHM KOPOHAPDHHMH apTepisiMU, JIETCHEBa TiNMepTEH3id,
BHYTPIIIHbOCEPLIEBUI TPOMO, peTpoMO03 IIYHTIB KOPOHAPHUX apTepiil. I3 mo3aceprieBux mposiBiB:
TpoM003 rubokux BeH, TEJIA, iHCYNBT.

Kapnionoriss Ha pmaHuii MOMEHT 3aiimae mepiie Micue i3 3acTOCYBaHHS IITyYHOTO
IHTEJIEKTy, Ta MAIIMHHOTO PO3Mi3HAaBaHHA y IHTepHpeTauii 3MiH Ha enekTpokapaioropami (EKT) 3
MONANBIIAM  CTpaTUQIKAIIEI0 TAMIEHTIB - TIEPCICKTUBHUM 1HCTPYMEHT COpPTYBaHHS Ha
JIOTOCHITAIbHOMY €Tali Ta y BiAUIeHHI HeBiakiaaHoi aonmomoru. Buacha peectpamis EKD 3
posnonizom STEMI/non-STEMI Ta npoenenusm [1KB no3Bosnste 3uu3ut cmeptHicTs 32 STEMI 3
9% no 7%, 3a non-STEMI 3 6,5% no 4,9%. [llono norocmitansuoi miarnoctuku TEJIA, To TyT EKT
TAKO)X BIJIrpa€ 3HA4Hy poOJb 1 JO03BOJsSIE BHUKOHAaTH PAHHIO JIarHOCTUKY 31 CBO€YAaCHUM
JIOCTABJICHHSAM TMAllieHTa Yy BIAMOBIAHY KIIHIKY 3 MOXJIMBICTIO CHEUU(IYHOTO JOOOCTEKEHHS 1

PaHHIM MOYATKOM CIIeIiali30BaHOi HEBAKIIQAHOT TOTIOMOTH.
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