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ABSTRACT 
Understanding of the degree of dysfunction of organs and systems in pregnancy, 

associated with gestosis is extremely important for anesthesiologist, because it affects the tactics 
of the patient, the choice of anesthesia and therapy program. The article reviews the literature on 
the problem of hemodynamics and water balance in pregnant women with gestosis, anesthetic 
management of this category of patients. 
 Keywords: anesthesiology, pregnancy, gestosis, hemodynamics, water balance, spinal 
anesthesia, monitoring, operation, caesarean section. 

Pregnancy is accompanied by changes in the function of many organs and systems of an 
organism of the woman. This is due to the growth and development of the fetus, increased body 
mass of women, the emergence of a new placental circulation and many other changes that occur 
in a woman's body [6,37,49]. Significant changes are characteristic for the cardiovascular system 
and water balance of an organism of the pregnant woman. 

Normally, pregnancy is accompanied by a significant increase in circulating blood 
volume (CBV), the total volume of water (TVW) of an organism and increase of operation of all 
system of blood circulation [42,56]. If with physiological pregnancy and childbirth these changes 
remained within acceptable, with the development of gestosis shifts may reach critical values, 
clinically manifesting preeclampsia, eclampsia and pulmonary edema. Therefore, objective 
information about the state of the cardiovascular system and water balance, the degree of their 
violations is extremely important and relevant for professionals involved in obstetric clinics. 

One of the main criteria of successful pregnancy and delivery is stable hemodynamics 
[6,48]. Hence, pregnancy, requiring that the system of blood circulation increased requirements, 
should also include mechanisms to ensure these new conditions. The system of blood circulation 
pregnant there are various compensatory changes, destination which is to ensure the normal 
development of the fetus and future safe delivery [20,21].  

 The minute volume of circulatory system (VSC) was increased by 8 weeks of gestation 
on 1 l/min, It is 22% from its level prior to the pregnancy and 57% of the total increase of the 
VSC reaches its maximum at 24 weeks pregnant [9,12,44]. 

 As a result of Коrotkova M.E. research it was found that in physiological pregnancy 
values stroke volume circulation (VSVS) range from 82,4± of 20.8 ml within 10-12 weeks to 
96.6±16,1 ml at term of 38 weeks. The VSV in the same period varies from 5.8 about 1.6 l/min 
up to 7.35±1.25 l/min [22]. 

On 8-10 weeks of gestation, cardiac output increases by 30-40%, mainly due to the 
increase of stroke volume and to a lesser extent, by increased heart rate [2]. The peak load on the 
circulatory system accounted for 28-29-th week of pregnancy. The cardiac output increases and 
blood pressure remains the same and/or declining. Total peripheral vascular resistance (TPVR) 
decreases, and to the 14-24th weeks of pregnancy is reduced to 979-987 dyn cm sec¯5. 

In the work Stepanyan A.V. [et al.] it was established that the reorganization of the 
system of blood circulation to the end of the term of pregnancy is to increase the VSV on 
average by 21% and the work of the heart by 35%, increasing TVO 11% and extracellular fluid 
(Extracell) at 19, against the background of reduced TPVR on 24% [44]. 
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This stress on the heart does not go unnoticed and causes its morphological changes. So, 
according to the U.S. studies have found that during pregnancy occurs thickening posterior walls 
of the left ventricular myocardium and slightly increasing its mass index [31, 39]. 

Of course, the severity of the changes of hemodynamics during pregnancy depends on the 
presence of concomitant pathology of the cardiovascular system. So, increase in blood pressure 
with concomitant arterial hypertension caused by increase of cardiac output at the average rate of 
15% (women without obesity 20% and obesity by 9%) and the work of the heart by 31%, 
compared to healthy women, on the background of practically constant TPVR digits. 

According to the WHO, from 20 to 33% [24, 27, 28, 35] cases of maternal mortality are 
connected with arterial hypertension (AH). Frequency of hypertensive states in pregnant women 
ranges from 17% to 24% [40], and in specialized hospitals of high risk, it reaches 28-30% 
[21,25,36,38]. In different regions of Russia it is from 7 to 29% [27]. 

One of the most frequent complications of pregnancy and complex sections midwifery 
practice is preeclampsia, which is marked with disorders of the cardiovascular system and water 
balance [42]. Preeclampsia occupies one of leading positions in the structure of maternal 
mortality causes [23,29,30,49,55]. In the general population of pregnant women the frequency of 
adverse options for the development of gestosis - preeclampsia and eclampsia is respectively 5-
10%, and 0.05%, there is no tendency to reduction [46,47,50,51]. In Russia the rate of maternal 
mortality, associated with preeclampsia and eclampsia, reaches 20% and ranks second place after 
bleeding [42]. 

Beginning of development of gestational hypertension is characterized by an initial 
decrease in MV average on 42% and the work of the heart on 32% and increase in TPVR by 
101%, with invariable liquid volumes. The main distinctive feature of the pathogenesis of 
gestational hypertension in pregnant women with obesity is to increase the TVB by 22% and 
increased Extracell 27%, in contrast to pregnant women with gestational hypertension without 
obesity [44]. 

K. Melchiorre and G. R. Sutherland when conducting echocardiographic study of 
pregnant women with preeclampsia have revealed that the majority of women tend to have 
diastolic dysfunction of the heart, which is a sign of progression of the disease [5]. 

For the most precise specifications of the pregnant hemodynamics A.P. Zilber and E.M. 
Shifman distinguish three variants: hyperkinetic type is characterized by cardiac index (CI), 
more than 4.2 l/min/m2 and TPVR less than 2500 cm-5 x s-1; eukinetic type - CI 2,5-4,2 l/min/m2 
and TPVR within 1500-2000 cm-5 x s-1; hypokinetic type - reduction SI to 2.0 l/min/m2 or less, 
and the TPVR rising up to 5000 dyn cm-5 x s-1 [49]. 

Even at normal pregnancy due to a mismatch of BCC and capacity of the vascular bed 
volemic disorders occur [11]. During pregnancy, there are significant changes in the quantitative 
composition and qualitative of intracellular fluid and inner cellular fluid. Average fluid growth 
during pregnancy is 6 to 9 l, 4 – 6 liters from which fall on the extracellular sector. 

VCB progressively increases, ranging from 6-8 weeks of pregnancy, and reaches a 
maximum of approximately 30 weeks [22]. The components of VCB grow unevenly: the volume 
of the circulating plasma was increased by 40-50%, while the volume of formed elements of 
blood only 20-30%. Therefore hematocrit reduced (to 32-34%) and hemoglobin concentration 
that allows to consider pregnancy as one of the types olygocitiemia [52,11].  

Analysis of all the changes of the water balance suggests that pregnancy contributes to 
increase the filtration of a fluid in the interstitium and increases vessel out fluid. The most 
dangerous consequence of all violations is interstitial pulmonary hyperhydratation, which could 
lead to the development of pulmonary edema [6,8,16,32]. 

Swelling is one of the triad of symptoms of preeclampsia, are only the outward 
manifestation of violation of the liquid distribution between extracellular and intracellular 
sectors. In severe forms of pre-eclampsia, dyshydria and tissue hypoxia are saved and in the 
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postpartum period [1,33,48].Found that in puerperas in eclampsaia coma there is a pronounced 
hyperhydratation, with isotonic character [32,34]. The total volume of liquid Grozny 
deterioration in average 31,26% above the normal value that is associated with increased 
Extracell on 173,6% in comparison with the norm. These impacts are hyperhydratation in 
interstitial sector, the volume of which exceeded the norm on 97,4%. VCV is reduced, and a 
deficiency due to a decrease in plasma volume. These values are much below those that take 
place during normal pregnancy [16,32,34]. 

However, stable hemodynamics does not guarantee that the perfusion of organs and 
tissues will be maintained at the proper level. At infringement of water balance of the body tries 
to compensate the lack of perfusion through redistribution of blood flow to vital organs. When 
this occurs, the activation of the sympathetic part of vegetative nervous system and the renin-
angiotensis system, which leads to the development of a vicious circle, which helps to keep 
hypoperfusion [6,10,34].The emergence of alternative, non invasive methods of assessment of 
Central hemodynamics and water balance, allowed to expand their clinical application.  

T. Sodolski and A. Kutarski in their work showed that application of the method of 
integral reography pregnant for monitoring of Central hemodynamics completely exclude the 
possibility of complications, which occur when using invasive methods [13]. Basic methods that 
allow for a quick update extent and nature of the shifts of the cardio-vascular system disorders 
water balance are the methods based on the principles of reographyaimpedansometria [8]. 

Delivery requires the organism of a pregnant maximum voltage of all organs and 
systems, because it is the most traumatic moment during the whole period of gestation. 
Operation Caesarian section for the mother and the foetus is the most complicated and stressful 
variant of delivery, as anesthesia, surgery, drug exposure may lead to undesirable consequences. 
In this serious situation dependence obstetric outcome of the quality and effectiveness of 
anesthesiological protection of the mother and the fetus is not in doubt [2,17,18,19,26]. 

Of course, in a state of eclampsia and other life-threatening conditions such as obstetric 
hemorrhages, development hypocoagulation, septic complications absolute indication is the use 
of General anesthesia, usually combined endotracheal narcosis is the method of choice at the 
listed above clinical situations. However, when applying this method of anesthesia it is necessary 
to consider the metabolism of drugs (hypnotics, anesthetics, narcotic analgesics and muscle), and 
their effect on the organism of the woman and the fetus, as well as the impact on hemodynamics. 

Most of these groups of drugs used during anaesthesia have direct or indirect impact on 
the system hemodynamics. So, widely used hypnoticand barbiturat - sodium thiopental causes a 
reduction in blood pressure, cardiac output, TPVR by depressive action on the cardiovascular 
center and subcortical structures. However, according to E.K. Аylamazian, thiopental sodium at 
a dose of 4-5 mg/kg is the drug of choice in stopping eclamptic cramps [3].  

Only in anesthesiology drug that increases blood pressure, and cardiac output by 
stimulation of the cardio-vascular centre and activate the limbic structures – ketamine can be 
used in any hypotonic conditions in obstetrics and expressed cardio-vascular insufficiency. 

In spite of research, denying the depressive effects of fentanyl on the fetus, it is still an 
open question about the use of narcotic analgesics till the moment of extraction of fetus [4,22, 
57]. 

Central analgesic - Remifentanil provides the best cardiovascular stability in tracheal 
intubations. The systematic study of Remifentanil with as a component of general anesthesia for 
cesarean section it is shown that the induction dose of 0.5 mg/kg followed infusion in the range 
of 0.2 mg/kg/min with propofol effectively modulate stress response and provides hemodynamic 
stability in women in labour [50]. Depression of newborn respiration was only in a few cases and 
was resolved within two minutes using mask ventilation. Advantages of Remifentanil in 
comparison with other opioids in clinical practice are primarily in ultra short elimination and its 
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depending on the individual patient's needs. The half-life of the drug (the time needed to reduce 
the concentration of the drug in the blood to 50%) following termination of infusion is 3 minutes. 

The study of A.A. Shmatova revealed that inhalation low flow anesthesia based on 
sevoran in comparison with the total intravenous anesthesia with artificial ventilation of the 
lungs during a cesarean section provides stable parameters of blood circulation in pregnant 
women [52]. 

E.N. Sivkov [43] works on optimization of anesthesia with operative delivery revealed 
that hemodynamic changes in the process of operations depend on the methodology of anesthetic 
management. In low-inhalation anesthesia sevoran place has a moderate decrease by 12.7 - 20, 
5% from baseline) blood pressure with a maximum of 5 minutes after removing the fetus and the 
stabilization of the number of heart contractions. However, the amount of the average CD 
couldn't fall less than 70. On the contrary, total intravenous anesthesia is accompanied by the 
increase of blood pressure (8.5 - 8.7 % of the initial level), heart rate (12.8 15.2 per cent from 
baseline) and consumption myocardial oxygen (21.4 % of the baseline) in the period surgery and 
anesthesia. Their return to the initial value occurs only in the early postoperative period [41]. 

Recently the anesthetic gas xenon (Xe) in clinical anesthesiology is actively introduced. 
Xenon acts as an alternative to nitrous oxide in the combined endotracheal anaesthesia. Xenon, 
being the noble inert gas, easily penetrates through the lungs, well soluble in fats (solubility 
coefficient of oil-water equal to 20), not biotransformation and after the termination of gas 
supply for 5 minutes out from the body. Xenon does not have toxic effect on the organism of the 
mother and fetus, does not cause cardiodepression effect, has no effect on the morphology and 
tromboelastographic blood, does not change neuroendocrins status, provides reliable anesthesia 
protection. Despite the advantages of narcosis should remember about the serious problem of 
clinical anesthesiology - the problem of difficult intubation of the trachea, the most acute exactly 
in obstetric practice [52]. The main factor in the difficulties intubation during pregnancy 
areoropharyngeal edema of the mucous membrane and upper respiratory tract. So expect that 
when pregnancy with preeclampsia risk if intubation is increased in several times. 

Some difficulties arise with the adequate ventilation of the lungs, caused by the reduction 
of  gas exchange area of lung due to a reduction in vital capacity due to the increase in intra-
abdominal pressure and swelling of lung tissue. Therefore, the parameters of artificial lung 
ventilation has its own peculiarities. First, the parameters of pulmonary ventilation should take 
into account the above changes lead to a reduction of diffusion-perfusion relationships. In 
addition, in pregnant women with preeclampsia very often develops pulmonary hypertension. 
Therefore, I recommend the following parameters of artificial ventilation of lungs respiratory 
minute volume 7-8 l/min respiratory rate not less than 18 at the moment and it is permissible to 
use a positive pressure on the exhale to 5 mm.hg. When using inhaled anesthetics proportions of 
gases should be 1:1 [52].In recent years in obstetrics popularity receive methods of regional 
anesthesia: spinal, epidural and combined CSE for labour epidural anesthesia. In obstetric clinics 
of Europe and North America share of regional anesthesia reaches 80-85% [52,53,54]. The 
popularity of regional methods of anesthesia is due to their relative simplicity, availability and 
economic viability. In clinical practice has accumulated a great experience, demonstrating the 
high efficiency of regional anesthesia, its ability to reliably blockpain sensitivity, to prevent the 
neuro-vegetative reaction, provide good relax of muscles.  Moreover, the trend in recent years - 
the displacement of General anesthesia regional methods [53]. 

Other positive aspects of neuroaxial methods are adequate analgesia, quick start (in 3-5 
minutes after spinal anesthesia, 15-20 min after epidural anesthesia), lack of systemic toxicity 
[51,52,53]. 

Research on hemodynamics studying in the intraoperative period in women with 
physiological pregnancy during spinal anesthesia discovered that the most dangerous period of 
anesthesia is the time after a dose of local anesthetic because it is associated with a decrease in 



77 
 

 
 

sympathetic tonus of vessels [14]. Herewith on the average TPVR was 845±61,7 cm-5, 
compensatory tachycardia on the average remains within 100 beats/min. In the end of the 
surgical intervention TPVR= 1072 cm-5. As a result of the research the authors of this work 
recommend the infusion therapy and the use of atropine for the prevention of decrease in average 
blood pressure. 

In general, hemodynamics depends on many anesthesia factors: the anesthesia method, its 
technique, position of the patient, of the foetus, the application of vasoactive substances, 
including oxytocin [54]. In turn, the type of hemodynamics also affects the course of anesthesia. 
This is evidenced by the data of Tolmachev G.N. et al. [46] for the improvement of anesthetic 
management in abdominal delivery in pregnant women with hypertension. In the end, it was 
determined that anesthesia in pregnant women in both groups initially with eukinetics type of 
hemodynamics was homogeneous, but TPVR in the comparison group was slightly higher. The 
next important element of anesthesia is infusion therapy in the perioperative period [10]. 

Currently in clinical practice for the restoration VCV and reduce the interstitial fluid 
overload widespread preparations based on hydrooxydcrachmal starch [7,40,45]. 

According to E.N. Какul et al. [17] in  the research for the study of the quantity and 
quality of infusion therapy during the caesarean section, the following results - the use of 
balanced and unbalanced solutions in infusion therapy has the same positive effect on the system 
hemodynamics- were obtained. Thus, the use of balanced solutions unlike unbalanced induces no 
changes in acid-base status of venous blood. In the work of K.A. Piystunovich [35] a positive 
impact of Stabisol and Refortan on hemodynamics and hemostasis was revealed, Refortan’s 
rheological effect was shown; there was no negative impact on the contractile function of the 
uterus and biochemical parameters. According to the author, these drugs can be recommended 
for use in intensive care at a cesarean section. The same result was obtained in Y.A. Bragin 
studies [8], who states that the traditional infusion therapy does not allow to fully correct the 
deficit of the VCV at severe preeclampsia. Inclusion in the program of intensive treatment of 
preeclampsia Refortan 6%, 10%, Stabisol 6% solutions contributes to the rapid elimination of the 
deficit of the VCV, a gradual decrease and counter stabilization of systemic blood pressure and 
TPVR. 

Preparations based on hydrooxicrachmal starch, and having the system inflammatory 
effects, permit their use in treatment of preeclampsia before and after delivery. One of the new 
drugs on the basis of hydrooxicrachmal is Tetraspan [15]. 

There are reports of inclusion in the infusion therapy of parturient women with 
preeclampsia and metabolic acidosis hydrooxicrachmal starch and Reamberin with the purpose 
of correction of water-sectoral shifts, improve the delivery and consumption of oxygen, 
normalization of metabolism [11]. Thus, in pregnant women with preeclampsia there are 
significant changes of the circulatory system and water balance, which requires an absolute 
exception of errors in tactics, application of the optimal method of anesthesia and adequate fluid 
therapy. Recognizing the fact that the main criterion of adequacy of anesthesia is stable 
hemodynamics, a mandatory condition becomes hemodynamic monitoring. This should not only 
rely on blood pressure metrics, heart rate, and central venous pressure, and also fullly use 
modern methods of estimation of the central and peripheral hemodynamics, as well as water-
sectoral balance. Objective information about the condition of hemodynamics and water balance, 
their correct interpretation will increase the level of understanding of the ongoing processes in 
the pregnant woman organism and enable the doctor anesthesiologist to properly manage and 
maintain well-grounded correction. 
 
  



78 
 

 
 

References: 
1. Agapov I.A., D.V. Sadchikov, Suburbs M.V. Patogenes preeklampsii [Pathogenesis of 

preeclampsia]. Saratovskij medisinskij zhurnal [Saratov journal of medicine]. Saratov, 
2011, Vol.7, №4, PP. 813-816. 

2. Аkker L.V., Warsaw B.J. Pokazatelioxidantnogo i antioxidantnogostatusa u beremennyh 
s gestosom [Indicators of oxidant and antioxidant status in pregnant women with 
preeclampsia]. Akusherstvo i ginegologia [Obstetrics and gynecology]. Moscow, 2000, 
№4, PP. 17-20. 

3. Аjlamazjan E.K. Akusherstvo [Obstetrics]. The tutorial. Spec-lit 2010, 529 p. 
4. Balykova E.V., Khachaturov E.A., Selova G.N. Sostojanie sentralnoj gemodinamiki pri 

raslichnych vidach anestezii pri laparoskopicheskich operasiach po povodu raka tilstoj 
kishki u pogilych bolnych [Status of central hemodynamics at the various types of 
anesthesia during laparoscopic operations on the occasion of colon cancer in elderly 
patients]. Anesteziologia I reanimatilogia jurnal [Anesthesiology and resuscitation]. 
Moscow, 2012, №2, PP. 19-22. 

5.  Balich A.Y. Optimizasia anestiosiologicheskoj taktiki pri abdominalnom rodorazreshenii: 
avtoref…kand.med.nauk [Optimization of anesthesiological tactics in abdominal 
obstetrics: the MD Dis.]. Moscow, 1993, 331 p.  

6. Barkan V. Osobennosti disadaptasionnych reaksiy serdecho-sosudistoy sistemy pri 
gestose: avtoref…kand.med.nauk [Features of disadaptation reactions of the 
cardiovascular system at preeclampsia: Author. diss ... cand. med. sciences: 14.00.16]. 
Chita, 2008. 25 p. 

7. Bakhtina T.P. Podashev B. I. Protopopova .В. Evdokimov A.G. Diagnostica RDCV pri 
gestosach [ARDS diagnostics at gestosis] Aktualnye problem rekonstruktivnoy I 
vostanovitelnoj hirurgii. Sborniktrudov [Actual problems of reconstructive and 
restorative surgery. Collected papers]. Irkutsk, 1993, PP.56-58. 

8. Bragin Y.A. Refortan and Stabizol application justification in gestosis complex therapy: 
Author. diss.... Candidate of medical sciences: 14.00.16. Saransk, 2006, 25 p. 

9. Bryantsev M. D. Osenka sentralnoj gemodinamiki I organnogo krovotoka pri arterialnoj 
gipertenzii v tretiem trimester beremennosti: avtoref…cand.med.nauk [Assessment of 
Central hemodynamics and perfusion with arterial hypertension in the third trimester of 
pregnancy].  Ivanovo, 2010, 25 p.  

10.  Volkova A.V. Osobennosti sentralnoj gemodinamiki I gidkostnych obemov u 
beremennych s arterialnoj gipertenzij: avtoref….kand.med.nauk [Features of Central 
hemodynamics and liquid volumes in pregnant women with hypertension: author's 
abstract of dissertation for the degree of cand. of medical sciences]. Moscow, 2003, 26 p.  

11. Galushka S.V., Nazarov B.F., Shifman E.M. Selesoobrasnost primenenia kolloidov v 
terapii preeklampsii u rodilnis [Expediency of the use of colloids in the treatment of pre-
eclampsia in puerperas]. Chururgia [Surgery]. Moscow, 2007, №1, PP 1-2. 

12.  Gestos: bligajshie i otdalennye posledstvia [Preeclampsia: the nearest and long-term 
consequences]. Materially 36 megdunarodnogo kongresse po izucheniu patfisiologii 
beremennosti [Materials of the 36-th annual Congress of the international society for the 
study of the pathophysiology of pregnancy organization of preeclampsia]. Moscow, 2004, 
PP. 126-127. 

13. Guriev D., Okhapkin N., Karpov V. Techenie I ischidy beremennosti, oslognennoj 
preeklampsiej, v savisimosti ot tipa sentralnoy gemodinamiki [Course and outcome of 
pregnancy complicated by preeclampsia, depending on the type of maternal Central 
hemodynamics]. Akusherstvo I ginekologia [Obstetrics and gynecology]. Moscow, 2011, 
№7-2, PP.14-19. 



79 
 

 
 

14. Guryanov I.V. Shumov A.V. Optimisasia nejrovegetativnogo tormogenia I upravlenie 
gemodinamikoj pri subarachnoidalnoj anastesii vo vremaj operasii kesarevo sechenie u 
beremennych s gestosom [Optimization of neurovegetative braking and hemodynamics 
management at subarachnoid anesthesia during cesarean section of pregnant women with 
gestosis]. Anestesiologia i reanimatologia [Anesthesiology and resuscitation]. Moscow, 
2012, №6, PP. 48-52. 

15.  Dzonoboeva G. N. Otimizasia komplexnoj infuzionno jterapii u rodilnis s gestosom 
srednej I tiageloj stepeni (preeklampsii): avtoref…..kand.med.naik [Optimization of 
integrated infusion therapy in postpartum women with moderate and severe gestosis 
(preeclampsia)]. Moscow, 2011, 26 p. 

16. Zainullin I.A. Klinico-geneticheskie markery v opredelenii tiagesti gestosa: 
avtoref….kand.med.nauk [Clinical and genetic markers in determining the severity of 
gestosis: avtoref.diss ... Candidate of medical sciences: 14.00.01]. Chelaibinsk, 2009, 25p. 

17. Какula E.N. Dinamika pokazateley kislotnoshelochnogo sostoyania u pasientok posle 
operasii kesarevo sechenie pri provedenii razlichnych vidov infuzionnoy terapii [Dynamics 
of indicators of acid-base balance in patients after caesarean section in carrying out various 
variants of infusion therapy]. Anesthesiology and resuscitation. 2012, №6, pp. 26-28. 
18. Kalmykova I.N., Borisova E.O. Klinicheskaj farmocologia lekarstvennych srestv, 
vlijushich na plod I novorogdennogo ekskreturuyshichsa s grudnym molokom [Clinical 
pharmacology of drugs that affect the fetus and newborn, and excreted with breast milk]. 
Moscow, 1997, 84 p. 
19. Kingalova S.V., Szyvian P.B. Vybor anestesiologicheskogo posobij pri kesarevom 
sechenii u pasientok s gestosom [The choice of anesthesia for cesarean section in women 
with preeclampsia]. Materialy vserossijskogo 7 -kongressa [Pros. All-Rus.7th Congress] SPb., 
2000, PP. 116-117. 
20. Кinsh D.N., Vereshchagin E.I., Pasman N.M. Klinikobiochimicheskie aspekty sistemnoj 
vospolitelnoy reaksii pri gestose [Clinical and biochemical aspects of the systemic 
inflammatory response in gestosis]. Perinatalnaj anestesiologia i intensivnaj terapia materi, 
plloda, novorogdennogo. Sbornik nauchnych trudov [Perinatal anesthesiology and intensive 
care of mother, fetus and newborn: Coll. scientific. works]. Ekaterinburg, 1999, PP. 105-109. 
21. Kormakova T.L. Infusionnaj terapia v komplexnoj terapii akusherskoj patologii. 
Elektronnyj resurs [Infusion therapy in complex treatment of obstetric pathology] 
http://www.critical.ru/conftexts/2005/akusherstvo/art29_ak_2005.htm. Petrozavodsk,2005  
22. Коrotkova M.E. Komplexnaj osenka krovobrashenia u beremennych s arterialnoj 
gipertonij: pri raslichnych variantach gemodinamiki; avtoref….kand.med.nauk 
[Comprehensive assessment of circulation in pregnant women with hypertension in different 
variants of hemodynamic: avtoref.diss ... Candidate of medical sciences: 14.00.01]. Yaroslavl, 
2005, 117 p.  
23. Kulikov A.V., Cossacks D.L., Egorov V.M. Anestesia i intensivnaj terapia v akusherstve 
i neinotologii [Anesthesia and intensive care in obstetrics and neonatology]. Moscow, 
Medicine, 2001, 250 p. 
24. Kulakov V.I., Serov V.N., Abubakirova A.M., Fedorova T. A. Intensivnaj terapij v 
akusherstve i genegologii [Intensive therapy in obstetrics and gynecology]. Moscow, 
Medical information Agency, 1998, 206 p. 
25. Kulakova V.I., Prilepskij V.N, Radzinskij V.E. Rukovodstvo po ambulatorno-
poliklinicheskoj pomoshi v akusherstve i ginegologii [Manual of outpatient care in obstetrics 
and gynecology]. Moscow, 2010, 1056 p. 
26. Kulakov V.I. Akusherstvo i ginecologija [Obstetrics and gynecology]. M.: MIA, 2005, 
640 p. 



80 
 

 
 

27. Lantsev E.A., Abramchenko V. V., Babaev V.A. Epiduralnaj anestesij i analgesia v 
akusherstve [Epidural anesthesia and analgesia in obstetrics]. Sverdlovsk, Ural University, 
1990, 238 p. 
28. Lailuc V.G. Serebralnoe krovoobrashenie i arterialnoe davlenie [Cerebral circulation and 
blood pressure]. Moscow, Real Time, 2004, 343 p. 
29. Medvidinsky I.D. The concept of systemic inflammatory response model of preeclampsia 
/ I.D. Medvidinsky, V.N. Serov, S.B. Tkachenko [et al] / / Zh. Obstetrics and female 
diseases. – M., 2002. - № 1. - p. 33-39. 
30. Mikheenko G.A. Vlijnie sosialno-ekonomicheskich factorov na formirovanie gestosa 
[Impact of socio-economic factors on the formation of preeclampsia]. Akushertstvo i 
ginekologia [Obstetrics and gynecology], Moscow, 2005, № 3, P.20-23. 
31. Moiseyev V.S. Bolezni serdza [Heart Disease]. Moscow, Universum publishing, 2001, 
463 p. 
32. Okhapkin M.B. Preeclampsia: hemodynamic adaptation syndrome / M.B. Okhapkin, 
V.N. Serov, O.V. Lopoukhin / / AG Info. - 2002. - № 3. - p. 9-12.33.  
33. Podilskyi U.S. Narushenie vodnych sectorov u rodilniz s eklampsicheskoj komoj 
[Violation of the water sectors in puerperas in eclampsia coma]. Saratovskij medisinskij 
jurnal [Saratov journal of medicine]. Saratov, 2009, №2, PP. 185-187. 
34. Podolskyi U.S. Intensivna jterapij eklampsicheskoj komy: avtoref…dokt.med.nauk 
[Intensive treatment of eclampsia coma: avtoref. dis. doctor of medical sciences]. Moscow, 
2010.-27 p. 
35. Piystunovich K.A. Opyt primenenia Stabizola I Refortana v akusherckoy praktike pri 

operasii kesarevo sechenie [Experience of application Stabisol and Refortan in obstetric practice 
with caesarean section] Bulletin of the blood service in Russia, 2005, N 2, pp.35- 36. 

36. Rogova E. F. Pochechnaj I matochnaj gemodinamica u beremennych s gipertenziej 
[Renal and uterine hemodynamics in pregnant women with hypertension]. Terapevticheskij 
archive [Ter. Archive]. Moscow, 2001, №4, PP. 28-33. 

37. Repina M.A. Eklampsaj i materinskaj smertnost: monografij dlaj vrachej [Eclampsia and 
maternal mortality: monograph for obstetrician-gynecologists]. SPb., 2005, 208 p. 
38. Savelyeva G.M. Spravochik po akusherstvu, ginekologii i perinatologii [Handbook of 
Obstetrics and Gynecology]. Moscow, 2006, PP. 159-174. 
39. Serov V. N. Prakticheskoe akusherstvo: rukovodstvo dlaj vrachej [Practical obstetrics: a 
guide for physicians]. Moscow, Medicine, 1997, 512 p.  
40. Serikov M.E. Optimizacija anestesiologicheskogo posobia abdominalnogo rodorazreshenij 
beremebbych s tajgelymi formami gestosa: avtoref….kand.med.nauk. [Optimization of 
anesthetic management of abdominal delivery of pregnant women with severe preeclampsia: 
avtoref.diss ... Candidate of medical sciences: 14.00.37]. Rostov-on-don, 2005, 26 p. 
41. Sidorova I.S. Preeclampsia and maternal mortality / I.S. Sidorova, O.V. Zairatyants, N.A. 
Nikitina / / Akusherstvo i ginekologiya. - 2008. - № 2. - p. 13-15. 
42. Sidorova I.S. Gestosis / I.S. Sidorova. –M. - Medicina, 2003. – 340 p. 
43. Sivkov E.N. Optimizacija technologii nizkopotochnoj anastezii sevoranom pri operativnom 
rodorazreshenii: avtoref….kand. med. nauk [Optimization of the technology of low-anesthesia 
sevoran with operative delivery: avtoref… cand. med. science]. Novosibirsk, 2009, 25 p. 
44. Stepanyan A.V. Obosnovanie differinsirivannogo podchoda k lecheniy gestoza legkoj i 
srednej stepeni s uchetom vodnogo balansa i gemodinamiki: avtoref…kand.med.nauk [A 
differentiated approach justification to the treatment of mild to moderate preeclampsia in view of 
the water balance and the hemodynamics type of: avtoref.diss ... Candidate of medical sciences: 
14.01.01]. Moscow, 2010, 24 p. 



81 
 

 
 

45. Таnakov A.N. Metabolism kalsia v techenii beremennosti [Calcium metabolism during 
pregnancy]. Vestnik rossijskich akusherginekologov [Bulletin of the Russian obstetrician-
gynecologists]. Moscow, 1996, №4-p.32-37. 
46. Tolmachev G.N. Anestesiologicheskoe obespechenie abdominalnogo rodorazresnenia u 
beremennych s gipertensiey [Anesthetic management of abdominal delivery in pregnant women 
with hypertension]. Anesthesiology and resuscitation, 2010, pp.13-17. 
47. Khrapov K.N. Vliajnie nekotorych metodov obshej anestesii na mozgovoj krovotok i 
serebrovaskulajrnuy reaktivnost po dannum doplerografii: avtoref…kand. med. nauk [Influence 
of some methods of general anesthesia on cerebral blood flow and cerebrovascular reactivity on 
transcranial Doppler data: avtoref. dis. .cand.med.science] 1997, 25, 25 p. 
48. Khusainova J.F. Sostojnie sentralnoj i perifericheskij gemodinamiki, ee variebelnost  v 
zavisimosti ot tiajgesti gestoza u beremennych zhenshhin: avtoref…kand.med.nauk [Central and 
peripheral hemodynamics, its variability depending on the severity of gestosis in pregnant 
women: avtoref. dis. cand. med. science]. Ekaterinburg, 2005, 25 p. 
49. Shifman E.M. Zilber A.P. Etudy kriticheskoj medicny. Akusherstvo glazami anestesiologa 
[Studies of critical medicine. Obstetrics with anesthesiologist eyes]. Petrozavodsk, Publishing 
house of the University, 1997, 396 p. 
50. Shifman E.M. Filippovich G.V. Spinnomozgovaj anesthesia v akusherstva [Spinal anesthesia 
in obstetrics]. Petrozavodsk, INTELTEC 2005, 558 p. 
51. Shifman E.M., Khramchenko N.V., G.P. Tikhova Izmenenij funksii serdsa pri beremennosti 
[Change of heart function during pregnancy]. Anestesiologia i reanimatologij [Anesthesiology 
and resuscitation].  2012. №6, PP. 4-9. 
52. Shmatova A.A. Nizkopotokovaj anesthesia sevoranom u beremennych zhenshin pri 
kesarevom sechenii A low-flow sevoran anesthesia in pregnant women at caesarean section 
[electr.resourse]: // http://medicalconference.info/nizkopotokovaya-anesteziya-sevoranom-u-
beremennyh-zhenshchin-pri-kesarevom-sechenii/ 
53. Yupatov EJ, Fatkulin.P.H. Znachenie issledovanij gemodinamiki beremennych dlaj osenki 
effektivnosti komplekxnoj terapii pozdnego gestoza [Pregnant hemodynamic study significance 
to assess the effectiveness of late preeclampsia complex therapy]. Kasanskij medisinskij jurnal    
[Kazan medical journal].  2006, №4, V.4, PP. 288 - 292. 
 
54. Anne Doherty, Yayoi Ohashi, Kristi Downey, Jose CA Carvalho Non-Invasive Monitoring 
Based on Bioreactance Reveals Significant Hemodynamic Instability during Elective Cesarean. 
Delivery under Spinal Anesthesia Rev Bras Anestesiol SCIENTIFIC ARTICLE2011; 61: 3: 320-
332http://www.scielo.br/pdf/rba/v61n3/en_v61n3a07.pdf 
55. Arnigrimsson R. Analysis of different inheritance patterns in pre-eclampsia/eclampsia 
syndrome Text. / R. Arnigrimsson, H. Bjornsson, R.T. Geirsson // Hypertension in Pregnancy. 
1995. - Vol. 14. - P.27-38. 
56. Belfort M.A. Haemodynamic changes in gestation proteinuric hypertension: The effects of 
rapid volume expansion and vasodilator therapy Text. / V.A. Belfort, P.S. Uys, J. Dommise // 
Britain Journal Obstetrics & Gynecology. 1989. -Vol. 96. - P.634-641. 
57. Coad N.R., et al. We buy an evaluation of blood loss during suction termination of pregnancy: 
ketamine compared with methohexitone // ActaAnesthesiolScand 1986. P. 253-255. 
 
Information about the authors:  

1. Ivanova Natalya Georgievna, a 4-year postgraduate student of Anesthesiology and 
resuscitation Department with emergency course» MI M.K. Ammosov NEFU, 
Anesthesiologist - resuscitator of the Department of anesthesiology and resuscitation 
Department of obstetrics and gynecology Perinatal center RH№1-NCM, 
677000, Yakutsk, Republic Sakha (Yakutia) e-mail: ivnage@mail.ru; 



82 
 

 
 

2. Potapov Alexander Filippovich, Professor, MD, head of the Department of 
Anesthesiology and resuscitation with the emergency course, Medical Institute of M.K. 
Ammosov NEFU; 677016 Yakutsk, Republic Sakha (Yakutia), e-mail: paf@mail.ru; 

3. Golubev Arkady Mikhailovich, Professor, MD, Deputy Director on scientific work of the 
Institute of General reanimatology named after V.A. Negovskiy RAMS.107031, 
Moscow, niiorramn@niiorramn.ru 

4. PetrovaPalmira Georgievna, MD, Professor, Director of the Medical Institute M.K. 
Ammosov NEFU, e-mail: mira_44@mail.ru 
 

 
 
 
  


