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Abstract.  24-hour ambulatory blood pressure monitoring (ABPM)

and vascular tone comprehensive study by the author's method -

angio-tensio-rheo-baro-graphy (ATRBG) using compression test was

carried out in 98 hypertensive patients with essential hypertension

(EH) stage ²², mostly with II stage of high blood pressure and 18

persons of the control group (BP). In patients with EH stage ²² "Non

dipper" and night picker prevailed in the structure (61%) circadian

control group, which was mostly represented by persons with dipper

circadian BP profile. The results of comprehensive assessment of

vascular tone using ATRBG and classic CVP measurement may

indicate that the arterial hypertension is combined with venous one

in the majority of patients with EH stage II and low circadian profile.

This method of examination can be proposed as a noninvasive

diagnostic tool to measure CVP, to detect the EH type, and to select

the pathogenetically substantieted medication treatment of it.

Keywords: arterial-venous

hypertension, circadian BP profile.

Introduction

Despite the wide range of medications and well-
developed treatment protocols for essential hyper-
tension (EH), the problem of effective control of
treatment is still actual. The measures to limit disease
progression, guarantee reducing the frequency of
possible complications (stroke, heart attacks) are not
quite successful, unfortunately [1,5,6,10-12].

The problem is the lack of integrated assessment
of hemodynamics in patients with EH. First of all, it
is necessary to diagnose the type of EH. It is impor-
tant to investigate the mechanisms of pathogenesis
and progression of the disease not only according to
the degree of high BP and EH stage, but also comp-
rehensively assess the condition of venous tone and
microcirculation in this numerous group of patients
[6,7-9]. Secondly, analysis of the data obtained will
help to approach to more differentiated and reaso-
nable treatment and monitor its effectiveness on
objective base.

Aim. The aim of this study was to improve the
diagnosis of different EH forms using the com-
prehensive assessment of arterial and venous vessels
tonus in patients with EH stage ²².

Material and methods. We examined 98 patients
with EH stage II, high BP degree II (WHO clas-
sification, 2010) and 18 normotensive controls, mat-
ched by age.

All patients underwent 24-hour ambulatory blood
pressure monitoring (ABPM) to determine the struc-
ture of circadian BP profiles: Dipper (D), Non-

dipper (ND), Night-picker (NP). We also performed
the comprehensive examination of vascular tonus
using angio-tensio-rheo-baro-graphy (ATRBG) by
M.I. Arinchyn method, modified by us (Patent for
Utility Model UA ¹ 3483IA) [2].

The principle of the method is to determine the
volum-impedance dependence of forearm tissues
under the brachial compression-decompression test
(to determine BP values). The arterial and venous
wedge and wedging pressure (AWP, VWP; AWGP,
VWGP) were measured synchronously with a cali-
brated barography on patient's extremities. Value of
central venous pressure (CVP) was measured in
these same patients according to traditional Wald-
man's method in our modification (rationalization
proposal ¹42 / 03) [3].

All examinations of the patients were perfomed in
accordance with world and local legal regulations:
the basic GCP standards (Good Clinical Practice,
1996), the Council of Europe Convention on Human
Rights and Biomedicine (04.04.1997); WMA Dec-
laration of Helsinki - Ethical Principles for Medical
Research Involving Human Subjects (1964-2004);
International bioethics recommendations; Ministry of
Health of Ukraine instructions ¹ 281 (01.11.2000),
¹66 (13.02.2006) and ¹142 (22.03.2007). Statistical
data processing was implemented in the application
of "STATISTICA 5.0" (StatSoft, USA).

Discussion of the results obtained. The diagnosis
of EH type and correction of treatment strategy is
possible only under the condition of comprehensive
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analysis of venous and arterial vessels functional con-
dition. Besides, CVP was detected to find the arte-
rial-venous ratio, the data are presented in Table 1.

Control (normotensive) group was represented
mainly with patients with dipper circadian BP profiles
(82%).

The ATRBG values in the group of control (Table
1) correspond to normal arterial tonus (AWP,
AWGP) and venous tonus (VWP, VWGP). These
indicators were significantly higher in the understudy
group. There are interesting results of analysis of
venous tonus values (VWP, VWGP) in total group of
patients with EH stage II, and due to their circadian
BP profile. A reliable increase of VWP (almost 2
times) in general group and significant difference
among the circadian BP profile groups according to

the daily index (DI) (D -ND - NP) were revealed.
Considering the randomization, "non-diper" pa-

tients are prevailing - (61.2%). They have shown a
significant increase of venous tonus, especially in NP
and ND groups.

Obviously, progression and stabilization of high BP
during the day in these groups are the result, perhaps,
and/or the cause of high venous pressure [7-9]. Con-
sidering the terms of the techniques (strictly hori-
zontal position on the couch and the need for blood
sampling for biochemical studies) it was possible to
compare the VWP data with CVP values using
Waldman method in our modification. The results of
the data are given in Table. 2.

From the comparative data of tab. 2 we can draw

Òable 1

ATRBG values in D, ND òà NP groups of hypertensive patients

Величини показника Показник 

Control group 

(n=18) 

D group 

(n=38) 

ND group 

(n=48) 

NР group 

(n=12) 

VWP, mm Hg 7,0±0,7 11,3±1,2* 18,9±1,9*º 20,1±2,0*º 

AWP, mm Hg 128,2±2,8 141,2±3,1* 143,7±4,8* 145,1±4,2* 

VWGP, mm Hg 120,6±2,9 143,0±2,9* 138,6±3,7* 139,5±4,4* 

AWGP, mm Hg 19,1±0,9 46,3±2,3* 42,8 ± 2,4* 43,0±1,9* 

*- the difference is statistically significant, compared to control group ( р<0,05) 

º- the difference is statistically significant, compared to D group ( р<0,05) 

 Òable 2

Venous wedge pressure and central venous pressure ratio in hypertensive patients

Indicator Control group D group ND group NР group 

VWP, mm Hg 
(х) 

7,0±0,7 11,3±1,2 18,9±1,9 20,1±2,0 

CVP, mm  wg 
(у) 

93,5±3,2 138,2±2,8 226,0±4,6 241,9±4,7 

rху r=0,72 r=0,69 r=0,76 r=0,81 

 
the conclusion, that VWP values tightly correlate with
CVP, when using our measurement method. There is
a real possibility for the invasive CVP measurement
methods to be replaced with more perfect method of
ATRBG.

Besides, the data of tab.2 show, that in patients
with ND and NP circadian BP profiles the VWP and
CVP values increase progressively and significantly,
with a high correlation between them. This, probably
indicates a stabilization of EH and its progression, as
well as a significant correlation of venous tonus and
venous blood volume load.

Perhaps EH progression in patients with stage II
and  II-III degree of high BP occurs via the mecha-
nism of "volume-dependent" form of the disease.
One of the parts of this mechanism may be a
redistribution of venous blood volume due to the

consistently high level of total peripheral vascular
resistance. Another mechanism may be a special
"switching" kidney function mode with water and
sodium ions retention, possibly, even their com-
bination [1,4,8,9].

Conclusions

1.According to the comprehensive assessment of
cardiovascular hemodynamics in patients with
essential hypertension stage II with ND and NP
circadian BP profile, the arterial hypertension is
accompanied with venous hypertension in most
patients (72%).

2.The proposed method of venous wedge pre-
ssure detection - is a noninvasive way to assess the
value of central venous pressure, along with other
important indicators of arterial and venous tonus.
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3.Implementation of ATRBG to the cardiology
practice might become a promising diagnostic direc-
tion of pathogenitically substantiated selection of
antihypertensive drugs and a method of treatment
effectiveness control.
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ÍÎÂ² Ä²ÀÃÍÎÑÒÈ×Í² ÊÐÈÒÅÐ²¯ ÊÎÌÏËÅÊÑÍÎ¯
ÎÖ²ÍÊÈ ÃÅÌÎÄÈÍÀÌ²ÊÈ Ó ÕÂÎÐÈÕ ÍÀ

ÅÑÅÍÖ²ÉÍÓ Ã²ÏÅÐÒÅÍÇ²Þ ²² ÑÒ.

².À. Ïëåø, Ë.Ä. Áîðåéêî , Ë.². Ãàéäè÷, Í.Î. Ñëèâêà

Ðåçþìå. Ó 98 õâîðèõ íà ÅÃ ²² ñò. ïåðåâàæíî ç ²² ñò.
çðîñòàííÿ ÀÒ òà 18 îñ³á êîíòðîëüíî¿ ãðóïè ïðîâåäåíî
äîáîâå ìîí³òîðóâàííÿ ÀÒ òà êîìïëåêñíå âèâ÷åííÿ ñóäè-

ííîãî òîíóñó àâòîðñüêîþ ìåòîäèêîþ - àíã³îòåíç³îòîíî-
ðåîáàðîãðàô³¿ ç âèêîðèñòàííÿì êîìïðåñ³éíî¿ ïðîáè. Íà
â³äì³íó â³ä êîíòðîëüíî¿ (íîðìîòåíçèâíî¿) ãðóïè, ó ÿê³é
ñåðåä îáñòåæåíèõ ïåðåâàæíî îñîáè ç öèðêàä³àííèì ðèòìîì
ÀÒ - dipper, ó õâîðèõ íà ÅÃ ²² ñò. â éîãî ñòðóêòóð³ ïåðåâà-
æàëè  "íå-ä³ïåðè" (non dipper òà night picker) - 61%.
Êîìïëåêñíà îö³íêà ñóäèííîãî òîíóñó çà äàíèìè àíã³îòåíç³î-
òîíîðåîáàðîãðàô³¿ òà êëàñè÷íîãî ìåòîäó âèçíà÷åííÿ ÖÂÒ
âèÿâèëà, ùî ó 72% õâîðèõ íà ñòàá³ëüíó ÅÃ (²² ñò.) ç íèçüêèì
äîáîâèì ³íäåêñîì àðòåð³àëüíà ã³ïåðòåíç³ÿ ïîºäíàíà ç
âåíîçíîþ. Çàïðîïîíîâàíà ìåòîäèêà äîçâîëÿº íå³íâàçèâíî
âèçíà÷èòè ÖÂÒ, ôîðìó ïåðåá³ãó ÅÃ òà  ïàòîãåíåòè÷íî
îá´ðóíòóâàòè ìåäèêàìåíòîçíå ë³êóâàííÿ.

Êëþ÷îâ³ ñëîâà: àðòåð³îâåíîçíà ã³ïåðòåíç³ÿ, öèðêà-
ä³àííèé ðèòì ÀÒ.

ÍÎÂÛÅ ÄÈÀÃÍÎÑÒÈ×ÅÑÊÈÅ ÊÐÈÒÅÐÈÈ
ÊÎÌÏËÅÊÑÍÎÉ ÎÖÅÍÊÈ ÃÅÌÎÄÈÍÀÌÈÊÈ Ó

ÁÎËÜÍÛÕ ÍÀ ÝÑÅÍÖÈÀËÜÍÓÞ ÃÈÏÅÐÒÅÍÇÈÞ
II CÒ.

È.À. Ïëåø, Ë.Ä. Áîðåéêî , Ë.È. Ãàéäè÷, Í.À. Ñëèâêà

Ðåçþìå. Â 98 áîëüíûõ ÝÃ II ñò. ïðåèìóùåñòâåííî ñî II
ñò. ïîâûøåíèÿ ÀÄ è 18 êîíòðîëüíîé ãðóïïû ïðîâåäåíî
ñóòî÷íîå ìîíèòîðèðîâàíèå ÀÄ è êîìïëåêñíîå èçó÷åíèå
ñîñóäèñòîãî òîíóñà ïî àâòîðñêîé ìåòîäèêå - àíãèîòåí-
çèîòîíîðåîáàðîãðàôèè ñ èñïîëüçîâàíèåì êîìïðåññèîííîé
ïðîáû.  Â îòëè÷èå îò êîíòðîëüíîé (íîðìîòåíçèâíîé)
ãðóïïû, â êîòîðîé ñðåäè îáñëåäîâàííûõ ïðåèìóùåñòâåííî
ëèöà ñ öèðêàäèàííîãî ðèòìîì ÀÄ - dipper, ó áîëüíûõ ÝÃ II
ñò. â åãî ñòðóêòóðå ïðåîáëàäàëè "íå-äèïåðû" (non dipper è
night picker) - 61%. Êîìïëåêñíàÿ îöåíêà ñîñóäèñòîãî òîíóñà
ïî äàííûì àíãèîòåíçèîòîíîðåîáàðîãðàôèè è êëàññè÷åñêîãî
ìåòîäà îïðåäåëåíèÿ öåíòðàëüíîãî âåíîçíîãî äàâëåíèÿ
(ÖÂÄ) îáíàðóæèëà, ÷òî ó 72% áîëüíûõ ñòàáèëüíîé ÝÃ (II
ñò.) ñ íèçêèì ñóòî÷íûì èíäåêñîì àðòåðèàëüíàÿ ãèïåðòåíçèÿ
ñî÷åòàåòñÿ ñ âåíîçíîé. Ïðåäëîæåííàÿ ìåòîäèêà ïîçâîëÿåò
íåèíâàçèâíî îïðåäåëèòü ÖÂÄ, ôîðìó òå÷åíèÿ ÝÃ è ïàòî-
ãåíåòè÷åñêè îáîñíîâàòü ìåäèêàìåíòîçíîå ëå÷åíèå.

Êëþ÷åâûå ñëîâà: àðòåðèîâåíîçíàÿ ãèïåðòåíçèÿ,
öèðêàäèàííûé ðèòì ÀÄ.
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