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Head Injury during Childbirth
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Head injuries are the most common type of birth injuries. Among them, most of the injuries is limited to the scalp. and the prognosis 
is good enough to be unnoticed in some cases. Intracranial injuries caused by excessive forces during delivery are rare. However, 
since some of them can be fatal, it is necessary to suspect it at an early stage and evaluate thoroughly if there are abnormal findings 
in the patient.
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INTRODUCTION

Birth injury is defined as a condition that affects neonate’s 

structure and function caused by an adverse event at birth. It 

is often used interchangeably with “birth trauma”. However, it 

is also used as a more comprehensive term because it includes 

effects other than trauma, for example, hypoxic insult. In this 

article, the term “birth injury” was limited to the same mean-

ing as birth trauma.

The incidence of birth injury is known to be about 2% for 

normal vaginal delivery and 1% for cesarean delivery1,11). Ac-

cording to the latest statistics in the USA, it is known that 

birth injury occurs in about 25.3 to 31.1 cases per 1000 hospi-

tal births15). Since the head is the first part to enter the birth 

canal during delivery, it is one of the most vulnerable area to 

birth injury. The frequency of cranial birth injury is gradually 

increasing, but this is due to an increase in minor scalp inju-

ries, and rather, major injuries are on a decreasing trend. Al-

though most cranial birth injuries are self-limiting and have a 

good prognosis, major birth injuries increase the health care 

burden. Risk factors for cranial birth injuries include large for 

gestational age neonate, precipitous labor, vaginal delivery us-

ing instruments such as force or vacuum extraction and mal-

presentation at delivery5,9,21,31).

Cranial birth injuries dealt with in the field of neurosurgery 

range from minor scalp injuries to major injuries such as skull 

fractures or intracranial hemorrhages. In this review paper, we 

would like to summarize these injuries.

SCALP INJURIES

Scalp injuries are the most common birth injuries and ac-

count for about 80% of all birth injuries15). Males have higher 

odds of scalp injuries than females, and Asians have higher 

odds of scalp injuries than Caucasians. In most cases of scalp 
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injuries, conservative management is sufficient because they 

usually heal spontaneously without any intervention. These 

soft tissue injuries of the scalp are classified according to the 

layer of scalp involved.

Caput succedaneum
It is a type of scalp injury commonly observed in vaginal 

delivery. Margin is not clearly defined because the injury oc-

curs in the subcutaneous layer. Since it is an extraperiosteal 

lesion, it can be observed beyond the suture lines and midline. 

It is self-limited and is absorbed within a few days and re-

quires no treatment.

Subgaleal hematoma
Subgaleal hematoma refers to the occurrence of hematoma 

in the space between galea aponeurosis and periosteum 

caused by emissary vein injury during delivery. For this space 

is a potential space of loose connective tissue, the hematoma 

could spatially spread beyond suture lines, and its amount 

could gradually increase over time.

The occurrence of subgaleal hematoma is rare, about 1.5 to 

four cases per 10000 cases in normal vaginal delivery10,28). 

However, it greatly increases to 59 cases per 100000 cases 

when vacuum is used during labor. According to a study in 

the 1990s6), 90% of cases with subgaleal hematoma were asso-

ciated with intrument-assisted deliveries, and in 40% of pa-

tients, other kinds of head injury was accopanied such as in-

tracranial hemorrhage, skull fracture, or cerebral edema. 

Recent domestic studies showed similar data20). Seventy per-

cent of patients received vacuum-assisted vaginal delivery, and 

20% of patients received vacuum-assisted cesarean section, 

thus 90% of patients were delivered with the assistance of the 

instruments. Among them, comorbid intracranial injury pres-

ents in 75% of cases, and the morbidity rate was 41.2%.

A diagnosis is made based on inspection and palpation of 

the diffuse, soft, and fluctuant mass is sufficient for the diag-

nosis of the subgaleal hematoma. As a large amount of bleed-

ing can be life-threatening, early detection and careful moni-

toring is important in those cases. During monitoring, 

changes in vital signs and increase in head circumference 

should be checked. Required laboratory tests includes hemo-

globin or hematocrit levels in the blood and the coagulation 

tests. Cranial ultrasonography is helpful to evaluate the extent 

and to screen for associated intracranial lesions. Computed 

tomography (CT) and magnetic resonance imaging (MRI) is 

useful for the evaluation of intracranial lesions, however, it 

should be performed in consideration of the patient’s clinical 

conditions and necessities.

The long-term prognosis is usually good. Management in-

volves watchful observation and correction of hypovolemia 

and anemia. Thereafter, monitoring and correction for devel-

oping hyperbilirubinemia and other combined medical con-

ditions such as metabolic acidosis is required in some cases. 

Although it is rarely required, surgical evacuation is per-

formed when massive subgaleal hematomas produce neuro-

logical deteriorations with the evidence of increased intracra-

nial pressure on images2).

Cephalhematoma
Cephalhematoma is an accumulation of hematoma in the 

subperiosteal space. It is known to occur in 0.4–3% of all de-

liveries14,18). It often occurs in the parietal bone. As with other 

Fig. 1. A : A brain computed tomography image of 26-day-old girl who presented with swelling of her head not crossing suture lines. Additional 
magnetic resonance imaging (MRI) (B-D) were obtained due to progression of swelling with fever. MRI demonstrates thickening of the wall with 
septation (B) and fluid-fluid level with diffusion restriction (C and D) which suggests combined infection. Further aspiration with culture study revealed 
that infected cephalhematoma caused by Escherichia coli.
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scalp injuries described above, it occurs more frequently in 

neonates delivered with the assitance of instruments22).

Unlike subgaleal hematoma, cephahematoma does not 

cross suture lines. Therefore, cephalhematoma is more self-

limited than subgaleal hematoma, and its clinical course is 

usually favorable. Treatment is usually conservative observa-

tion until absorption. Aspiration and drain are generally inef-

fective for clotted blood and not recommended due to the po-

tential risk of infection. In the case of large amounts of 

hematoma, there are reports of experiences with aspiration or 

surgical evacuation for better esthetic outcomes4,13). Most 

cephalhematoma resolves spontaneously within a few days, 

but in some cases, it may take several weeks22). In those cases, 

calcification may also occur from collected blood. If disfigu-

ration is severe, surgical treatment could be considered8,33,34). 

Rarely, cephalhematoma becomes infected even without lac-

eration or abrasion (Fig. 1)7). The major causative organism is 

Escherichia coli. It could be accompanied by osteomyelitis, 

meningitis, or sepsis. When infected cephalhematoma is sus-

pected, diagnostic aspiration should be performed19).

SKULL FRACTURES

Skull of the newborn can be molded during delivery and is 

resistant to fracture because it is separated into several 

bones24). However, although it is rare, skull fracture could oc-

cur at birth if there are difficulties during delivery. The overall 

fracture incidence was 2–3.7 per 100000 live births12,17). Some 

insists on that this data is underestimated because of unde-

tected clinically silent simple linear fractures3,17,25).

As with scalp birth injury, it can be observed more fre-

quently in instrument-assisted delivery. About 46% of birth-

related skull fractures are associated with vaccum-assisted 

vaginal delivery17). Most cases are diagnosed on the date of 

birth or within a few days after birth. Most of birth-related 

skull fractures are linear fractures in the parietal bone. Some-

times, in the setting of a forceps delivery, depressed fractures 

(also known as ping-pong fractures) can also occur which is 

not common in uncomplicated vaginal deliveries (Fig. 2)30).

Simple linear fractures can be identified by skull radio-

graphs. However, for physicians who are less experienced in 

pediatric patients, it can be difficult to detect fractures on 

plain skull radiographs. This is because neonate skulls are less 

mineralized and have wide sutures. It is reported that 23% of 

birth-related fracture cases that required hospitalization were 

hard to detect their fractures on simple radiographs24). Never-

theless, considering favorable clinical course of simple linear 

fractures and to avoid unnecessary additional radiation expo-

sures, further imaging such as CT has not been recommend-

ed26,29). Meanwhile, depressed skull fractures usually require 

additinoal imaging studies. With low-dose CT and 3D recon-

A B

Fig. 2. A : A simple skull radiograph of 2-day-old girl shows depressed skull fractures (arrows). B : On follow up images at 6-month-old age demonstrates 
quite improvements (arrows).
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struction, the detection of fractures could be made much easi-

er without further increase in radiation exposure23,27).

Extracranial scalp injury especially cephalhematoma is fre-

quently observed together in birth-related skull fractures, 

however, intracranial hemorrhage is rare. When intracranial 

hemorrhage is present, seizures, apneic events, or neurological 

abnormalities are often found together on clinical examina-

tion. If these abnormalities are present, further imaging study 

such as CT scans should be considered to exclude the presence 

of intracranial lesions, although there is a little consensus or 

recommendation for image modality and follow up inter-

vals24).

If there is fracture without other intracranial injuries, it can 

be managed conservatively. Even in the cases of depressed 

skull fracture, most of them can be resolved spontaneously. 

Surgical reduction could be considered depending on its se-

verity.

INTRACRANIAL HEMORRHAGE

Intracranial hemorrhage during delivery is rare but can 

cause brain injuries in the neonate. Severity of perinatal trau-

matic brain injury ranges from clinically silent to fatal. Diag-

nosing intracranial injury in neonate is sometimes difficult. 

First, open fontanelles and unfused sutures allows intracranial 

compliance buffering mass effect caused by hematoma. Sec-

ond, early detection of neurological symptoms and signs of 

neonate is not easy. For example, seizures in neonates appear 

very subtle and brief, and this makes them hard to be recog-

nized. Finally, if the patient’s condition is unstable, there may 

be a delay in intracranial imaging.

Data on the incidence of intracranial hemorrhage are lack-

ing, but according to the results of one study, the regional in-

cidence of symptomatic intracranil hemorrhage in full-term 

infants is known to be 2.7 per 100000 live births16). Instru-

mental delivery, macrosomia, and abrupt labor are known risk 

factors for neonatal intracranial injury32). When forces from 

the maternal pelvic outlet or external environment applied to 

infant’s head during delivery and they exceed beyond com-

pensation by molding of infant’s head, they might act as 

shearing forces to intracranial vessels such as meiningeal ves-

sels (epidural hemorrhage), bridging veins (subdural hemor-

rhage) or leptomeningeal vessels (subarachnoid hemorrhages).

When the amount of intracranial bleeding is small, it is of-

ten clinically silent. Seizures can be observed. As the bleeding 

volume increases, symptoms and signs of increased intracra-

nial pressure caused by mass effect may occur. In neonate, this 

includes systemic signs such as irritability, lethargy, bradycar-

dia or apnea as well as physical signs like bulging fontanelle or 

sutural diastases. Ultrasonography is a good imaging tool for 

screening and early diagnosis of intracranial hemorrhages in 

neonate. If the patient’s condition is available, MRI is the mo-

dality of choice for clear assessment. CT can be also consid-

ered for faster scan time. If necessary, test for coagulopathy 

should be performed.

Fig. 3. An axial (A) and a coronal (B) computed tomography (CT) images of 2-day-old girl who presented with lethargy and intermittent apnea. Images 
show subdural hemorrhages on bilateral convexities and along the falx and the tentorium. The physical examination revealed a tense and bulging 
anterior fontanelle. The patient was treated by burr holetrephination and drainage of subdural hemorrhage. A postoperative CT image (C) reveals 
improvement of mass effect. Courtesy of Dr. Youngbeom Seo; Department of Neurosurgery, Yeungnam University Hospital. 
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If there is a large amount of bleeding and a mass effect ex-

ists, craniotomy may be considered. However, if craniotomy is 

difficult depending on the patient’s condition, it may have to 

be solved with a limited approach (Fig. 3). If hydrocephalus 

follows bleeding, surgical treatment for hydrocephalus is also 

required.

CONCLUSIONS

Head injury is common birth-related injury and usually has 

good prognosis. In rare cases of intracranial injury, surgical 

treatment is required. Early diagnosis and prompt treatment 

are necessary, although there might be limitations because pa-

tients are too young or have accompanying morbidities.
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