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Abstract 

Intrauterine fetal hypoxia, one of the unique physiological phenomena that accompanies the birth of each child 

during physiological delivery, is a consequence of placental ischemia, which occurs due to periodic short-term 

squeezing of intrauterine blood vessels by myometrium during its strong muscular contraction. The main danger 

of intrauterine hypoxia is that it is hypoxic damage to brain cells that is the biological cause of death of all fetuses. 

The main difficulty in diagnosing intrauterine hypoxia and its danger to the fetus is that the mother does not 

consciously feel it, and not only the continuity of oxygen delivery to the fetus is important for the health and life 

of the fetus, but also the fetal resistance to hypoxia and its consistency with the degree of hypoxia and its duration. 

This review summarizes recent advances in the diagnosis of fetal intrauterine hypoxia, assessment of fetal 

resistance to hypoxia, and new clinical strategies based on these findings. 
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Introduction 

Fetal hypoxia remains one of the leading causes of perinatal morbidity and 

mortality, because, on the one hand, there is no generally accepted (standard) 

generally available and reliable method for timely diagnosis of intrauterine 

hypoxia, and, on the other hand, there is no method to assess fetal resistance 

to hypoxia [1,2]. One of the most severe consequences of low oxygen content 

in fetal blood is the development of hypoxic damage to the cells of the brain, 

initially reversible, and if the process is delayed, irreversible [3]. Depending 

on the localization and size of the focus of irreversible hypoxic damage to 

fetal brain cells, perinatal brain lesions develop, leading to a number of 

persistent neurological disorders in the newborn in the future (from minor 

cerebral disorders and cerebral palsy to decortication and fetal death) [1-4]. 

It is known that one of the most important adaptive responses of the fetus to 

hypoxia is redistribution of blood flow to the fetal brain, known as the "brain-

saving effect" [1,5,6]. However, it has been found that this phenomenon 

cannot prevent the development of perinatal brain lesions in cases of severe 

or prolonged hypoxia. Therefore, even the ultrasound method of assessing 

the degree of redistribution of fetal blood flow in favor of the fetal brain, 

which allows detection and quantification using the Doppler 

cerebral/umbilical ratio, does not guarantee the safety of the fetal brain 

during hypoxia [5,6]. In addition, this method is not applicable without 

ultrasound equipment and without qualified specialists in the field of 

obstetric sonography [7]. Therefore, given the consequences of delayed 

diagnosis of fetal intrauterine hypoxia, the onset of fetal hypoxic brain 

damage of irreversible nature and the great importance of urgent real-time 

assessment of fetal resistance to hypoxia and fetal adaptation reserves by 

pregnant women, new studies aimed at improving the availability, 

timeliness, efficiency and accuracy of fetal hypoxia diagnosis and fetal 

resistance to hypoxic brain damage are important. This becomes especially 

relevant due to the special requirements imposed today by the introduction 

of telemedicine and artificial intelligence for diagnosis and treatment [8].  

Voluntary apnea in a pregnant woman as a way to simulate hypoxia 

It is known that fetal hypoxia can occur due to various pathological 

conditions of the mother, placenta and fetus, which can manifest in different 

ways and have different outcomes [4]. In this regard, it was proposed to 

divide hypoxic states of pregnancy into pre-placental (an example of such 

hypoxia may be highland hypoxia), uteroplacental (an example of such 

hypoxia may be placental insufficiency) and post-placental hypoxia (an 

example of such hypoxia may be pathology of the fetal cardiovascular 

system) [9]. It was also suggested to consider high-altitude hypoxia as an 

example of a true hypoxic pathology of the fetus, since fetal hypoxia, which 

develops only high in the mountains, occurs solely due to a decrease in the 

oxygen content in the inhaled air, and not due to any other reasons [4]. 

However, the use of high-altitude hypoxia to simulate fetal hypoxia is very 
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difficult and dangerous, so it is not available to most researchers and 

pregnant women.  Therefore, a more accessible and safer model of 

preplacental hypoxia is required to study intrauterine hypoxia.   

At the same time, to diagnose cardiovascular insufficiency in adult men and 

women at the beginning of the 20th century, the Russian researcher Vladimir 

Stange proposed to use an original test for resistance of people to acute 

hypoxia [10]. To assess the resistance of adults to acute hypoxia he proposed 

to measure the maximum possible duration of voluntary breath-holding 

(apnea) against the background of deep breathing. Today this test is known 

as the Stange test [11]. This functional test has been used in medicine for 

more than 100 years, and during this period of time has shown high 

informative value in assessing the resistance of healthy and sick adults to 

acute hypoxia. Today there is no doubt that the measurement of the 

maximum possible duration of respiratory arrest in a pregnant woman can 

provide information about her body's resistance to hypoxia. Moreover, the 

use of voluntary apnea in a pregnant woman makes it possible to simulate 

hypoxia not only in the body of the pregnant woman, but also in the body of 

her fetus. Moreover, modeling acute fetal hypoxia using voluntary apnea of 

a pregnant woman is much safer, easier, more affordable and less expensive 

than using high altitude hypoxia. 

However, the classic Stange test has advantages as well as disadvantages. 

One of the most important disadvantages of the classical Stange test is that 

the test is not designed to assess fetal resistance to intrauterine hypoxia. 

Moreover, it has been shown that measuring the maximum possible duration 

of voluntary apnea in a pregnant woman using the classical Stange test does 

not exclude in some cases an excessively long duration of apnea, in which 

fetal hypoxia may cause hypoxic damage to the fetal brain. The fact is that 

in some cases the fetal resistance to hypoxia may be much lower than that of 

its mother [12]. 

However, the idea of using voluntary apnea in a pregnant woman to assess 

the resistance of her fetus to hypoxia was very attractive from the beginning, 

because apnea can easily be used as a standard obstetric model of individual 

fetal hypoxia in both clinical and home settings [13]. But for the successful 

practical application of voluntary breath-holding in a pregnant woman to 

diagnose the resistance of her fetus to hypoxia, a modification of the classic 

Stange test was required. First, it was necessary to ensure complete safety of 

the Stange test for the fetus. Second, it was necessary to supplement the well-

known Stange test with a method for reliable real-time monitoring of fetal 

resistance to hypoxia. Today, we can already conclude that these tasks have 

been successfully accomplished. 

Modified obstetrical Stange test, pregnancy prognosis and childbirth 

choice strategy 

It is known that from the beginning of the 2nd half of pregnancy the fetal 

brain oxygen demand increases progressively [2,4]. At the same time, 

mechanisms of fetal adaptation to hypoxia begin to form and test, since short-

term and mild periods of intrauterine hypoxia are inevitable both during 

pregnancy and during physiological delivery. The most frequent and 

prolonged periods of intrauterine fetal hypoxia develop during natural 

childbirth. Moreover, the duration of each successive period of intrauterine 

hypoxia gradually increases as the uterine contractions intensify [2]. This is 

associated with periods of development of placental ischemia, which occurs 

due to the fact that at the end of labor develops the strongest muscle 

contractions of the myometrium, which inevitably squeezes the intrauterine 

vessels. It has been shown that normally the fetus is ready for these periods 

of ischemia and can easily withstand them while in an immobile ("serene") 

state [12,13]. Therefore, normally, its mother also "doesn't notice" the fetus' 

changing "behavior" inside the uterus during accidental hypoxia, potentially 

safe for her fetus. However, in some cases, the fetus may exhaust its reserves 

of adaptation to hypoxia, so hypoxia begins to threaten the health and life of 

the fetus from the first seconds.  

It has been reported that in such cases, fetal behavior inside the uterus 

resembles the behavior of aquarium fish inside a hermetically sealed 

container when the oxygen supply is cut off [12-14]. In this regard, the 

prognostic value of the results obtained by sonographic monitoring of fetal 

motor activity during voluntary breath-holding by pregnant women in the 

second half of pregnancy was investigated. It was reported that the studies 

were performed with simultaneous monitoring of ultrasound echogenicity of 

fetal fingertip soft tissues. The results of the studies confirmed the previously 

revealed dependence of the motor activity of fetuses and fish, as well as the 

radial properties of fetal fingertips and fish fins, on the oxygen availability 

of these living biological objects and on the availability of their adaptation 

reserves to hypoxia. At the same time, it was proved possible to assess the 

resistance of fetuses floating inside the uterus and fish floating in a sealed 

closed vessel to acute hypoxia. Moreover, it has been possible to develop 

methods of ultrasonic assessment of fetal resistance to hypoxia, which have 

been proposed for use in pregnancy and natural childbirth.  

One part of these inventions was based on measuring the duration of fetal 

immobility from the onset of voluntary apnea in a pregnant woman (RU 

Patent No. 2432118, 10/27/2011; RU Patent No. 2511084, 04/10/2014; RU 

Patent No. 2529377, 09/27/2014). At the same time, fetal immobility more 

than 30 seconds after the onset of maternal apnea was proposed to be 

regarded as an indicator of good fetal resistance to hypoxia, and the 

appearance of fetal chest breathing movements in less than 10 seconds after 

the onset of apnea was proposed to be regarded as an indicator of poor fetal 

resistance to hypoxia. Therefore, good fetal resistance to hypoxia is an 

indication for natural childbirth, and poor fetal resistance to hypoxia is a 

contraindication. Moreover, if fetal resistance to hypoxia is poor, an 

additional, more thorough examination of the fetus and/or an emergency C-

section is required. 

 It has been reported that another invention was based on the results obtained 

by recording the dynamics of ultrasound echogenicity of fetal fingertips (RU 

Patent No. 2441592, 10.02.2012). The point is that ultrasound echogenicity 

of soft tissues of adult and fetal fingertips reflects the content of 

oxyhemoglobin in their blood and can be used to diagnose hypoxia [12-14].  

In particular, it has been shown that decreased echogenicity of the 

subcutaneous fatty tissue of fetal fingertip pads occurs in severe fetal hypoxia 

that threatens the viability of fetal cortical cells. Therefore, if ultrasound 

echogenicity be decreased and remained between uterine contractions during 

natural delivery, immediate maternal hyperoxygenation and/or immediate 

delivery by Cesarean section were recommended.   

Thus, it has been shown that the classical Stange test is not suitable for 

diagnosing intrauterine hypoxia and assessing fetal resistance to it. At the 

same time, sonographic monitoring of fetal motor activity during voluntary 

breath-holding by a pregnant woman has been reported to assess fetal 

resistance to hypoxia. It has been shown that an indicator of the magnitude 

of fetal adaptation reserves to hypoxia is the maximum duration of fetal 

immobility from the onset of maternal apnea. 

It is this index of the modified Stange test (obstetric Stange test) that has 

been proposed for the prognosis of pregnancy, natural childbirth, and for the 

choice of Cesarean section. 

Diagnostic role of fetal motor activity during voluntary apnea of a 

pregnant woman 

There is no doubt that from the second half of pregnancy there is an increase 

in fetal oxygen requirements and the likelihood of hypoxia, the excessive 

duration of which can cause various diseases and even fetal death [1,12]. At 

the same time, the onset of periods of fetal hypoxia is almost inevitable 

during physiological delivery, as during physiological delivery the uterus 

squeezes the intrauterine blood vessels and causes repeated consecutive 

periods of placental ischemia. The longest periods of placental ischemia and 

fetal hypoxia occur at the end of physiological labor, because in this period 

of labor the uterus contracts most strongly and for a long period [2[. 

However, the duration of each individual period of uterine contractions does 

not exceed 60 seconds [15]. In addition, the uterus is not able to fully 

constrict its blood vessels throughout this period, because the magnitude of 

myometrial muscle tone increases gradually each time, not in a flash, and 

after reaching the maximum value, uterine tone gradually decreases [2-4]. 

On this point we can say that the dynamics of uterine contractions are 

synoidal [15].   Therefore, during physiological labor, the longest period of 
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natural fetal ischemia caused by uterine contractile activity hardly reaches 

30 seconds. That is why, normally, during physiological labor, a period of 

placental ischemia and fetal hypoxia occurs only in the middle of each 

uterine contraction and is absent in the intervals between them.   

Currently, there is no generally accepted methodology for accessible and 

timely assessment of fetal resistance to the periods of hypoxia that await the 

fetus at the end of physiological delivery. There are also no reliable generally 

accepted criteria for choosing Cesarean section as an alternative to vaginal 

delivery in life-threatening fetal cases. At the same time, the increased risk 

of fetal hypoxic brain damage during physiological delivery is not disputed 

by anyone. Moreover, when the fetus's adaptive reserves to hypoxia are 

exhausted, Cesarean section is the way to save the fetus immediately [16,17]. 

As mentioned above, the main danger to the fetus is not so much hypoxia as 

the lack of reserves to adapt to it. The fact is that if the fetus has good 

resistance to the periods of hypoxia to which it will be exposed during 

vaginal delivery, the fetus will easily withstand these tests and maintain its 

health. However, fetal readiness for the upcoming periods of hypoxia during 

vaginal delivery is still not assessed by obstetricians. This problem has not 

been solved because there is no functional test for fetal resistance to hypoxia 

in the standard of obstetric care. Therefore, it is hoped that the development 

of new functional tests, available to pregnant women for self-assessment at 

home in real time, may improve the prognosis of pregnancy and vaginal 

delivery and give us indicators for the choice of the type of delivery [18]. 

It is hoped that one of the first such tests will become a modified test of the 

bar [18]. It is reported that the mother can hold her breath, note the time and 

wait for the montut, skin flod products, what to chat "from the mud, feet or 

head on the mud, that the announcement of the depletion of the fleet's 

adaptation reserves to hypoxia. Having received such a "belastia signal" from 

the photo, the mother therefore, the mother can easily determine the duration 

of the period between the beginning of apnea and the moment when she 

receives the "signal of disaster" from her fetus [19]. 

It has been shown that normally the fetus does not make a distress call during 

apnea for 30 seconds or more. In this case, the prognosis of childbirth is 

favorable. If the fetus gives a distress signal immediately after the onset of 

apnea, birth through the natural birth canal is contraindicated, as the fetus 

may drown in the amniotic fluid, or the newborn may develop asphyxia, 

encephalopathy, or pneumonia. In this case, the prognosis for childbirth may 

improve due to a planned caesarean section. 

Conclusion 

The prospects of using the modified Stange test, which gives new 

gynecological criteria for assessing fetal resistance to hypoxia and choosing 

a Cesarean section, are shown. It is expected that in the future, clinical 

strategies for assessing pregnancy, preparing pregnant women for childbirth, 

as well as choosing the date, time of day and types of childrirth, aimed at 

preserving fetal health, will improve the course of pregnancy in all women, 

increase the health indicators of the newborn and fully preserve the mental 

abilities of the infant for its successful intellectual development in the future.    

Understanding the diagnostic role of the modified Stange test for a highly 

accurate assessment of fetal resistance to hypoxia, to physiological childbirth 

and for choosing the type of delivery in real time can lead to the development 

of new obstetric devices and technologies for self-use by pregnant women, 

especially in combination with telemedicine capabilities. 

Acknowledgments:  

Natalya Urakova and Aleksandr Urakov contribute equally to the article. 

This article did not receive any financial support.  

Conflict of Interest  

The authors declare that they have no conflict of interests. 

References: 

1. Salihagić-Kadić A., Medić M., Jugović D., et al. (2006). 

Fetal cerebrovascular response to chronic hypoxia-

implications for the prevention of brain damage. The Journal 

of Maternal-fetal & Neonatal Medicine: The Official Journal 

of the European Association of Perinatal Medicine, the 

Federation of Asia and Oceania Perinatal Societies, the 

International Society of Perinatal Obstetricians. 19(7): 387–

396. 

2. Richard Polin. (2022).  Fetal and Neonatal Physiology, Sixth 

Edition. Elsevie. 

3. Thompson L, Crimmins S, Telugu B, Turan S. (2015). 

Intrauterine hypoxia: clinical consequences and therapeutic 

perspectives. Research and Reports in Neonatology. 5:79-

89. 

4. Hutter D., Kingdom J., Jaeggi E. (2010). Causes and 

mechanisms of intrauterine hypoxia and its impact on the 

fetal cardiovascular system: a review. International Journal 

of Pediatrics. 401323. 

5. Wolf H., Stampalija T., Lees C.C., & TRUFFLE Study 

Group (2021). Fetal cerebral blood-flow redistribution: 

analysis of Doppler reference charts and association of 

different thresholds with adverse perinatal outcome. 

Ultrasound in Obstetrics & Gynecology: The Official 

Journal of the International Society of Ultrasound in 

Obstetrics and Gynecology. 58(5):705–715. 

6. Rizzo G., Mappa I., Bitsadze V., et al. (2020). Role of 

Doppler ultrasound at time of diagnosis of late-onset fetal 

growth restriction in predicting adverse perinatal outcome: 

prospective cohort study. Ultrasound in Obstetrics & 

Gynecology: The Official Journal of the International 

Society of Ultrasound in Obstetrics and Gynecology. 55(6): 

793–798.  

7. Tercanli S., Prüfer F. (2016). Fetal Neurosonogaphy: 

Ultrasound and Magnetic Resonance Imaging in 

Competition. Fetale Neurosonographie: Ultraschall und 

Magnetresonanztomographie im Wettbewerb. Ultraschall in 

der Medizin. 37(6): 555–557.  

8. Nagayasu Y., Fujita D., Ohmichi M., Hayashi Y. (2022). 

Use of an artificial intelligence-based rule extraction 

approach to predict an emergency cesarean section. 

International Journal of Gynaecology and Obstetrics: The 

Official Organ of the International Federation of 

Gynaecology and Obstetrics. 157(3): 654–662.  

9. Kingdom J.C., Kaufmann P. (1997). Oxygen and placental 

villous development: origins of fetal hypoxia. Placenta. 

18(8): 613–626.  

10. Stange V.A. (1914). Prognosis in general anesthesia. J Am 

Med Assoc. 62:1132. 

11. Guzii О.V., Romanchuk A.P. (2018). Determinants of the 

functional state of sportsmen using heart rate variability 

measurements in tests with controlled respiration. Journal of 

Physical Education and Sport ® (JPES). 18(2):715–724. 

12. Radzinskiy V.E., Urakova N.A., Urakov A.L., Nikityuk 

D.B. (2014). Gausknecht’s test: a method for prediction of 

caesarean section and newborn resuscitation   Arkhiv 

Akusherstva i Ginekologii im. V.F. Snegiryova. 1 (2): 14—

18.  

13. Urakova N.A., Urakov A.L. (2012). Stability of fetus to 

hypoxia and birth.  Bulletin of the Russian Military Medical 

Academy. 4(40):221-223. 

14. Urakova N., Urakov A., Gausknekht M. (2013). Russian 

innovative ultrasonic method of assessing the sustainability 

of the fetus to hypoxia as the opportunity of forecasting of 

asphyxia, perinatal outcomes and the choice of the method 

and term of delivery. J. Perinat. Med. 41: 183. 

15. Caspi B., Lancet M., Kessler, I. (1980). Sinusoidal pattern of 

uterine contractions in abruptio placentae. International 

https://www.tandfonline.com/doi/abs/10.1080/14767050600637861
https://www.tandfonline.com/doi/abs/10.1080/14767050600637861
https://www.tandfonline.com/doi/abs/10.1080/14767050600637861
https://www.tandfonline.com/doi/abs/10.1080/14767050600637861
https://www.tandfonline.com/doi/abs/10.1080/14767050600637861
https://www.tandfonline.com/doi/abs/10.1080/14767050600637861
https://www.tandfonline.com/doi/abs/10.1080/14767050600637861
https://www.tandfonline.com/doi/abs/10.1080/14767050600637861
https://books.google.com/books?hl=en&lr=&id=38X8Kc_YMMUC&oi=fnd&pg=PP1&dq=Richard+Polin.+(2022).++Fetal+and+Neonatal+Physiology,+Sixth+Edition.+Elsevie.&ots=CbgamOMYDI&sig=TdWTXfcgIm38uxVivUhWmPy3q1M
https://books.google.com/books?hl=en&lr=&id=38X8Kc_YMMUC&oi=fnd&pg=PP1&dq=Richard+Polin.+(2022).++Fetal+and+Neonatal+Physiology,+Sixth+Edition.+Elsevie.&ots=CbgamOMYDI&sig=TdWTXfcgIm38uxVivUhWmPy3q1M
https://pdfs.semanticscholar.org/c195/e8c16a19a479ca694e50bf414a1fdca478ad.pdf
https://pdfs.semanticscholar.org/c195/e8c16a19a479ca694e50bf414a1fdca478ad.pdf
https://pdfs.semanticscholar.org/c195/e8c16a19a479ca694e50bf414a1fdca478ad.pdf
https://pdfs.semanticscholar.org/c195/e8c16a19a479ca694e50bf414a1fdca478ad.pdf
https://www.hindawi.com/journals/ijpedi/2010/401323.html
https://www.hindawi.com/journals/ijpedi/2010/401323.html
https://www.hindawi.com/journals/ijpedi/2010/401323.html
https://www.hindawi.com/journals/ijpedi/2010/401323.html
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.23615
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.23615
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.23615
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.23615
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.23615
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.23615
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.23615
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.20406
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.20406
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.20406
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.20406
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.20406
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.20406
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.20406
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0042-117142
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0042-117142
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0042-117142
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0042-117142
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0042-117142
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/ijgo.13888
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/ijgo.13888
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/ijgo.13888
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/ijgo.13888
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/ijgo.13888
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/ijgo.13888
https://www.sciencedirect.com/science/article/pii/S014340049790000X
https://www.sciencedirect.com/science/article/pii/S014340049790000X
https://www.sciencedirect.com/science/article/pii/S014340049790000X
https://pdfs.semanticscholar.org/7061/59528b7ab0d60d2f409d2127797594b0b5a3.pdf
https://pdfs.semanticscholar.org/7061/59528b7ab0d60d2f409d2127797594b0b5a3.pdf
https://www.efsupit.ro/images/stories/iunie2018/Art%20105.pdf
https://www.efsupit.ro/images/stories/iunie2018/Art%20105.pdf
https://www.efsupit.ro/images/stories/iunie2018/Art%20105.pdf
https://www.efsupit.ro/images/stories/iunie2018/Art%20105.pdf
https://journals.eco-vector.com/2313-8726/article/view/35256
https://journals.eco-vector.com/2313-8726/article/view/35256
https://journals.eco-vector.com/2313-8726/article/view/35256
https://journals.eco-vector.com/2313-8726/article/view/35256
https://journals.eco-vector.com/2313-8726/article/view/35256
https://journals.eco-vector.com/1682-7392/issue/view/3003
https://journals.eco-vector.com/1682-7392/issue/view/3003
https://journals.eco-vector.com/1682-7392/issue/view/3003
https://www.researchgate.net/publication/347402915_A_drowning_fetus_sends_a_distress_signal_which_is_an_indication_for_a_Caesarean_section
https://www.researchgate.net/publication/347402915_A_drowning_fetus_sends_a_distress_signal_which_is_an_indication_for_a_Caesarean_section
https://www.researchgate.net/publication/347402915_A_drowning_fetus_sends_a_distress_signal_which_is_an_indication_for_a_Caesarean_section
https://www.researchgate.net/publication/347402915_A_drowning_fetus_sends_a_distress_signal_which_is_an_indication_for_a_Caesarean_section
https://www.researchgate.net/publication/347402915_A_drowning_fetus_sends_a_distress_signal_which_is_an_indication_for_a_Caesarean_section
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/j.1879-3479.1980.tb00221.x
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/j.1879-3479.1980.tb00221.x


Clinical Reviews and Case Reports                                                                                                                                                                                                    Page 4 of 4 

 
journal of gynaecology and obstetrics: the official organ of 

the International Federation of Gynaecology and Obstetrics. 

17(6):615–616. 

16. Murphy N.C., Burke N., Dicker P., et al. (2020). Reducing 

emergency cesarean delivery and improving the primiparous 

experience: Findings of the RECIPE study. European 

Journal of Obstetrics, Gynecology, and Reproductive 

Biology. 255: 13–19. 

17. Murphy N.C., Burke N., Dicker P., et al. (2020). The 

RECIPE study: reducing emergency Caesareans and 

improving the Primiparous experience: a blinded, 

prospective, observational study. BMC Pregnancy and 

Childbirth. 20(1): 431. 

18. Urakova NA, Urakov AL, Stolyarenko AP. (2022). What is 

the Disadvantage of the Apgar Score? What is the 

Advantage of the Obstetric Stange Test? Acta Scientific 

Women's Health. 4(10): 01-02. 

19. Urakov A.L., Urakova N.A. (2022). Modified Stange test 

gives new gynecological criteria and recommendations for 

choosing caesarean section childbirth.   BioImpacts. 

12(5):477-478. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, 
and indicate if changes were made. The images or other third party material in this article are included in the article’s 
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the 
article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit 
http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver 
(http://creativeco mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless 
otherwise stated in a credit line to the data. 

 

 

Ready to submit your research? Choose ClinicSearch and benefit from:  
 

➢ fast, convenient online submission 
➢ rigorous peer review by experienced research in your field  
➢ rapid publication on acceptance  
➢ authors retain copyrights 
➢ unique DOI for all articles 
➢ immediate, unrestricted online access 

 

At ClinicSearch, research is always in progress. 

 

Learn more http://clinicsearchonline.org/journals/clinical-reviews-and-case-

reports  

https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/j.1879-3479.1980.tb00221.x
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/j.1879-3479.1980.tb00221.x
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/j.1879-3479.1980.tb00221.x
https://www.sciencedirect.com/science/article/pii/S0301211520306138
https://www.sciencedirect.com/science/article/pii/S0301211520306138
https://www.sciencedirect.com/science/article/pii/S0301211520306138
https://www.sciencedirect.com/science/article/pii/S0301211520306138
https://www.sciencedirect.com/science/article/pii/S0301211520306138
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-020-03112-6
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-020-03112-6
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-020-03112-6
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-020-03112-6
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-020-03112-6
https://actascientific.com/ASWH.php
https://actascientific.com/ASWH.php
https://actascientific.com/ASWH.php
https://actascientific.com/ASWH.php
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=22285652&AN=159905469&h=3dpNQhVXMM6K44Y%2BAMc%2FsRJjG1dEXTf4xXRUS6g3bMuDq0h0wIW62nExswUZQZLXQo5z0EP1hUuvYINICGXNMA%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=22285652&AN=159905469&h=3dpNQhVXMM6K44Y%2BAMc%2FsRJjG1dEXTf4xXRUS6g3bMuDq0h0wIW62nExswUZQZLXQo5z0EP1hUuvYINICGXNMA%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=22285652&AN=159905469&h=3dpNQhVXMM6K44Y%2BAMc%2FsRJjG1dEXTf4xXRUS6g3bMuDq0h0wIW62nExswUZQZLXQo5z0EP1hUuvYINICGXNMA%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=22285652&AN=159905469&h=3dpNQhVXMM6K44Y%2BAMc%2FsRJjG1dEXTf4xXRUS6g3bMuDq0h0wIW62nExswUZQZLXQo5z0EP1hUuvYINICGXNMA%3D%3D&crl=c
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://clinicsearchonline.org/journals/clinical-reviews-and-case-reports-
http://clinicsearchonline.org/journals/clinical-reviews-and-case-reports-

