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INTRODUCTION

A caput succedaneum is an area of edema with small 
hemorrhages in the tissues of the parieto-occipital region of 
the head (with head presentation) that occurs during childbirth 
and disappears within the first 1–3 days after birth. With frontal 
presentation, edema and hemorrhage occur in the forehead, with 
facial presentation - in the face, and with pelvic presentation - in 
the buttocks, scrotum and labia. The «region of periosteal blood 
congestion» (RPC) arises in the periosteum of the present part 
of the head and is currently found only when examining the 
skull of dead children. The location of the RPC corresponds to 
the location of the caput succedaneum. This allows us to draw 
a conclusion about the general mechanisms of the pathogenesis 
of the caput succedaneum and RPC. The aim of the work is to 
discuss the pathogenesis of a caput succedaneum and RPC.

DISCUSSION

In the course of childbirth with head presentation, the 
following extracranial birth lesions can occur in the head 

tissues: (1) Caput succedaneum, (2) region of periosteal 
blood congestion of the skull (remote procedure call 
[RPC]), (3) epicranial subaponeurotic hemorrhage, and (4) 
cephalohematoma. Consider the first two, one could not write 
about a caput succedaneum if its cause was understandable 
and universally recognized. Unfortunately, in encyclopedias, 
Wikipedia, dictionaries, in many sites devoted to birth 
injury, and in the scientific literature, the cause of a caput 
succedaneum is the pressure of the head on the cervical 
region and the pressure of the uterine walls on the head 
tissue. The caput succedaneum is believed to be “results from 
pressure on the presenting part of the skull against the dilating 
cervix,”[1] “compression on the presenting part, exerted by 
the uterus or cervix,”[2] “is caused by pressure on the head 
of the fetus,”[3] “severe swelling that involves the scalp of 
the newborn, and is caused by pressure on the head,”[4] “that 
results from circulatory stasis caused by compression exerted 
by the uterus or cervix on the presenting part,”[5] “normally 
results from pressure placed on the child’s scalp during 
delivery,”[6] and others. In these and similar interpretations 
of the cause (genesis) of the caput succedaneum, the main 
thing is not reflected: Caput succedaneum arises not from any 
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pressure on the fetal head, but from arising venous stasis in 
the presenting part of the head due to a violation of venous 
outflow of blood. In the process of childbirth, a “contact belt” 
is formed between the fetal head and uterine tissues in the 
birth canal. The pressure on the fetal head during labor can be 
120–500 mm Hg.[7,8] The pressure from the side of the uterine 
wall is maximum in the region of the head contact belt and 
amounts to 200–300 mm Hg or more.[9]

The head contact waistband is formed at the level of the upper 
half of the pubic joint and the body of the first sacral vertebra. 
The contact belt divides amniotic fluid into the front and back. 
It is at the level of this contact belt that blood vessels, primarily 
veins, are compressed, and the outflow of venous blood from 
the tissues of the underlying part into the superficial veins 
of the head above the contact belt is disrupted. Blood rushes 
through the diploic veins into the internal venous system of 
the head. However, due to the insufficiency of this outflow, 
edema and small perivascular hemorrhages develop in the 
head tissue below the contact belt.

In the area of the contact belt, the vessels of the periosteum, 
including the subperiosteal veins, are also compressed. This 
leads to overflow of blood vessels of the periosteum below the 
contact belt in the birth canal of the mother, the occurrence of 
small focal perivascular hemorrhages. In this case, a region 
of periosteal blood congestion of the periosteum of the skull 
is formed [Figure 1], which was first identified by me,[10] and 
which indicates the position of the head in the birth canal. 
Microscopic examination of SCR in the periosteum determines 
multiple perivascular hemorrhages [Figure 1b]. When assessing 
RPC, it can be concluded about the location of the leading point 
of the head and measure the degree of asynclitism.[11] With 
RPC, there is no periosteum detachment with the occurrence of 
subperiosteal hemorrhage. This is a sign of difference between 
RPC and cephalohematomas [Figure 1а].

CONCLUSION

In the process of childbirth with head presentation, pressure 
occurs from the side of the walls of the birth canal to the fetal 
head, which leads to the configuration of the skull, the formation 
of a contact belt of the head in the birth canal. This leads to a 
violation of the outflow of blood from the tissues of the presenting 
part of the head, the formation of a caput succedaneum, and 
RPC. If the caput succedaneum does not have clear boundaries, 
it quickly disappears after birth; then the RPC has relatively 
clear boundaries, it can persist up to 10 or more days after birth. 
Therefore, RPC can be used for diagnostic purposes in newborns 
and monitoring the quality of labor management.

REFERENCES
1. Harbert MJ, Pardo AC. Neonatal nervous system trauma. In: 

Swaiman KF, Ashwal S, Ferriero DM, Schor N, Finkel R, 
Gropman A, editors. Swaiman’s Pediatric Neurology: Principles 
and Practice. 6th ed. Philadelphia, PA: Elsevier; 2017.

2. Volpe JJ. Volpe`s Neurology of the Newborn. 6th ed. 
Philadelphia, PA: Elsevier Science; 2018.

3. Miller RV Jr. Caput Succedaneum and Cephalohematoma Birth 
Injuries.  Available from: <https://www.marylandinjurylawyerblog.
com/www.marylandinjurylawyerblog.com>. [Last accessed on 
2018 Jul 26].

4. ARFAA LAW GROUP Baltimore Birth Injury Lawyers. Caput 
Succedaneum Malpractice. What is Caput Succedaneum? 
Available from: https://www.arfaalawgroup.com/www.
arfaalawgroup.com.

5. Sauvageau A, Belley-Côté EP, Racette S. Utility of 
the caput succedaneum in the forensic investigation of 
neonaticide: A case report. Med Sci Law 2007;47:262-4.

6. Chicago Personal Injury Lawyers Serving Illinois 
and Nationwide. Available from: http://www.
rosenfeldinjurylawyers.com.

7. Heyborne KD. A systematic review of intrapartum fetal head 
compression: What is the impact on the fetal brain? AJP Rep 
2017;7:e79-85.

8. Antonucci MC, Pitman MC, Eid T, Steer PJ, Genevier ES. 
Simultaneous monitoring of head-to-cervix forces, intrauterine 
pressure and cervical dilatation during labour. Med Eng Phys 
1997;19:317-26.

9. Lapeer RJ. A Biomechanical Model of Foetal Head Moulding. 
University of Cambridge. A Dissertation for the Degree of 
Ph. D; 1999.

10. Vlasyuk VV. On the causes and mechanisms of subdural 
hemorrhages and ruptures of the cerebellar tentorium in fetuses 
and newborns. Pediatrics 1985;9:6-9.

11. Vlasyuk VV. Birth Trauma and Perinatal Brain Damage. 
Switzerland: Springer International Publishing, Springer 
Nature Switzerland AG; 2019.

Figure 1: The region of periosteal blood congestion of the skull 
(RPC). (a) RPC in the skullcap region in neonates (arrows). 
There is a small cephalhematoma on the periphery of the 
RPC and an additional fontanel along the sagittal suture. (b) 
Histological sections of the parietal bone with the periosteum 
in the RPC. Enlarged plethoric subperiosteal vessels with 
perivascular hemorrhages. Hematoxylin and eosin ×80
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