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Abstract: Background: Birth injury is defined as structural damage of a newborn secondary to mechanical forces that occur 

during labor and/or delivery. This study determined the incidence, risk factors and outcome of birth injury. Methodology: This 

was an observational study of birth injuries in neonates, over a period of one year, carried out at a tertiary hospital in Enugu, 

south east, Nigeria. Results: Out of the 1,735 births recorded during the period of the study, there were 19 cases of birth 

injuries. This gave an incidence of 11 per 1000 live births. No neonate had more than one injury. They were thirteen males and 

six females that sustained birth injury. Cephalohematoma was the most common birth injury. Others are caput succedaneum, 

clavicular fracture, Erb’s palsy, femoral fracture, humeral fracture, shoulder dislocation and facial laceration. Mode of delivery, 

neonatal birth weight, gestational age and maternal parity were significant predictive risk factors for birth injury. Conclusion: 

In the current study, cephalohematoma was the most common birth injury, followed by caput succedaneum. There is need to 

reduce the morbidity and mortality associated with birth injuries. 
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1. Introduction 

Birth injury, which is also known as birth trauma, could be 

defined as structural damage of a newborn secondary to 

mechanical forces (such as compression or traction) that 

occurred during labour, delivery or both. It usually occurs as 

a result of physical pressure during the process of birth, as 

the fetus passes through the birth canal. Birth injury can be 

avoidable or inevitable [1]. The incidence of birth trauma 

varies widely and depends on the mode of delivery, fetal 

presentation and type of injury. Reported incidence ranges 

from 0.2 to 41.2 per 1000 live births [1]. The incidence rate 

of birth trauma may never by zero because birth trauma still 

occurs in optimal condition, in best of obstetrical care and 

even in the absence of any risk factors [2]. However, 

improved obstetric care has resulted in reduction in the 

incidence of birth trauma [3]. Though prenatal interventions 

such as amniocentesis and intrauterine transfusion may cause 

injuries to the fetus, they are not considered as birth injury 

[4]. The risk factors for birth trauma can be classified into 

three broad categories: Fetal factors, maternal factors and 

delivery mechanism. Fetal factors include macrosomia, 

abnormal fetal presentation and prematurity. These increase 

the chances of occurrence of birth trauma. Maternal factors 

include age, number of pregnancies and pelvic anatomy. 

Extreme maternal ages (less than 16 and greater than 35 

years), primigravida, cephalopelvic disproportion, short 

maternal stature and maternal pelvic abnormalities 

predispose the fetus to birth injuries. Delivery mechanisms 

include obstetric instrumental techniques such as forceps and 

vacuum assisted delivery. These instruments increase the 

ease of descent of the fetus but also increase birth injury risk 
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[4]. Birth injury may be mild such as caput succedaneum but 

can be severe and fatal such as intracranial bleeding. 

Considering the mortality and morbidity associated with birth 

injury and paucity of studies in Enugu, south eastern, 

Nigeria, it has become necessary to study birth injuries. The 

aim of this study was to determine the incidence, risk factors 

and outcome of birth injury in a tertiary hospital in Enugu, 

south east Nigeria. 

2. Methodology 

This was an observational study carried out at Enugu State 

University Teaching Hospital (ESUTH), Enugu. This study 

lasted over a period of one year, from June 1
st
 to May 31

st
 2018. 

Babies delivered at ESUTH during the study period and babies 

that have birth injuries, who were referred from peripheral 

hospital, were recruited for the study. Stillbirths were excluded 

from the study. Enugu State University Teaching Hospital is 

located in Enugu, south east Nigeria. The hospital serves the 

whole of Enugu state. Enugu state, according to 2016 

estimates of the National Population Commission and Nigerian 

National Bureau of Statistics, has a population of about 4 

million people and a population density of 616.0/km
2
. 

Referrals are also received from neighboring states. Diagnosis 

of birth injury was made based on full physical examination by 

the pediatrician, obstetrician or pediatric surgeon. Data were 

extracted from newborn special care units, labor wards, 

postpartum wards, case notes, operation notes, operation 

register, and admission-discharge records. Medical records 

from a control group of uninjured babies born during the same 

period were also reviewed for comparison. The information 

extracted include maternal age, gender, parity, gestational age, 

birth weight, fetal presentation, mode of delivery, type of birth 

injury, treatment offered, duration of hospital stay and 

outcome. Ethical approval was obtained from the Ethics and 

Research committee of the hospital. Statistical Package for 

Social Science (SPSS) version 21 was used for data entry and 

analysis. Tables were used to present simple descriptive 

statistics, Student t – test was used to compare means between 

groups and Chi square test was used for testing association 

between categorical variables. P-value of < 0.05 was 

considered statistically significant. 

3. Results 

3.1. Demography 

During the period of the study, a total of 1,735 births were 

recorded and there were 19 newborns with varying degrees 

of trauma resulting from birth process. This gives an overall 

incidence of birth trauma of 1.1% or 11 per 1000 live births. 

No newborn had more than one birth injury. There were 13 

males and 6 females, with a male to female ratio of 2:1. The 

mean gestational age of the babies who sustained birth 

injuries was 38.8 ± 1.5 weeks while their mean weight was 

3.2 ± 0.6 kilograms (kg). The mean age of the babies at 

presentation was 1.9 ± 0.8 days. Details of the patients’ 

demographics are shown in table 1. 

Table 1. Demographic characteristics of the patients. 

Demography Number Percentage (%) 

Gender   

 Male 13 68.4 

 Female 6 31.6 

Gestational Age   

 Preterm 4 21.1 

 Term 12 63.2 

 Postterm 3 15.7 

Weight   

 2.5 kg and below 4 21.1 

 Above 2.5 kg 15 78.9 

Age at Presentation   

 Within 24 hours of birth 6 31.6 

 After 24 hours of birth 13 68.4 

3.2. Mode of Delivery 

Out of the 19 newborns that had birth injuries, 12 were 

delivered vaginally and 7 were delivered through caesarian 

section. Considering the mode of delivery, the incidence of 

birth injury was 0.7% for vaginal delivery and 0.4% for 

caesarian section (Table 2). 

Table 2. Modes of delivery. 

Route of delivery Number Specific incidence 

Vaginal delivery 12 0.7 

Caesarian section 7 0.4 

3.3. Types of Birth Injuries 

The most common birth injury in our patients was 

cephalohematoma which occurred in 6 cases (31.6%). Others 

are caput succedaneum 3 (15.8%); clavicular fracture 3 

(15.8%); Erb’s palsy 3 (15.8%); femoral fracture 1 (5.3%); 

humeral fracture 1 (5.3%); shoulder dislocation 1 (5.3%) and 

facial laceration 1 (5.3%). None of the patients developed 

more than one birth trauma (Table 3) 

Table 3. Birth injuries sustained. 

Type of injury Number Percentage (%) 

Cephalohematoma 6 31.5 

Caput succedaneum 3 15.8 

Clavicular fracture 3 15.8 

Erb’s palsy 3 15.8 

Femoral fracture 1 5.3 

Humeral fracture 1 5.3 

Shoulder dislocation 1 5.3 

Facial laceration 1 5.3 

3.4. Treatment Offered 

Most of the birth injuries were treated non-operatively 

(89.5%). Only two patients (10.5%) had operative treatment. 

One of the neonates that had cephalohematoma developed an 

abscess that required incision and drainage. The abscess 

resulted from local scarification of the swelling by the 

parents using a razor blade, before presenting to the hospital. 

The other birth injury that required operative treatment was 

the facial laceration that required suturing. 
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3.5. Complications Resulting from Birth Trauma 

Most of our patients (73.7%) did not develop any 

complications while five patients (26.3%) developed 

complications. Two patients, each (10.5%), developed 

anemia and jaundice. One patient (5.3%) developed sepsis 

(Table 4). 

Table 4. Complications developed by the patients. 

Complications Number Percentage (%) 

Anemia 2 10.5 

Jaundice 2 10.5 

Sepsis 1 5.3 

3.6. Risk Factors Assessment 

The mean age and weight of the mothers whose babies 

have birth injuries was 34.4 years and 63.2 kilograms 

respectively. The mean age and weight of the mothers whose 

babies did not sustain birth injury was 34.9 years and 61.7 

kilograms. Sixty percent of the mothers were aged 27 to 35 

years and while sixty three percent weighed below 62 

kilograms. Relating the ages and weights of the mothers 

whose children had birth injuries with those whose children 

did not have birth injury, gave a p value of 0.8 and 0.6 

respectively, which are not statistically significant. For the 

mothers whose babies developed birth injuries, 47 percent of 

the women were multiparous while 53 percent were 

primiparous. Comparing the parity of the mothers whose 

children had birth injuries with those whose children did not 

have birth injury statistically resulted in a p value of 0.04. 

Thirteen babies (68.4%) presented cephalic while six 

(31.6%) presented breech. Out of the 19 neonates that 

developed birth injuries, twelve were delivered vaginally 

while seven were delivered through caesarian section. All the 

breech presentations were delivered through caesarian 

section. When both fetal presentations were analyzed 

statistically, with respect to those that did not develop any 

birth trauma, the p value was 0.20. Other predictive factors 

assessed are shown in Table 5. 

Table 5. Predictive factors of birth injury. 

Variables 
Birth trauma 

present (%) 

Birth trauma 

absent (%) 

p 

value 

Gender    

 Male 68.4 63.2  

 Female 31.6 36.8 0.30 

Mode of delivery    

 Vaginal 63.2 62.4  

 Caesarian section 36.8 37.6 0.04 

Mean maternal age 34.4 34.9 0.80 

Mean maternal weight 63.2 61.7 0.60 

Parity     

 Multipara 47 42.1  

 Primipara 53 57.9 0.04 

Fetal presentation 

 Cephalic 68.4 61.2  

 Breech 31.6 38.8 0.20 

Gestational age (weeks) 38.8 36.9 0.01 

Birth weight (kg) 3.2 2.6 0.03 

3.7. Outcome 

The mean duration of hospital stay of the 19 babies that 

had birth injuries was 8 days. Eighteen patients (94.7%) did 

well and were discharged. One patient (5.3%) died as result 

of overwhelming sepsis from infected cephalohematoma. 

4. Discussion 

Birth injury can be described as any condition that 

adversely affects the fetus during labor or delivery. 

Management of birth injury should be multidisciplinary and 

involves the obstetricians, paediatricians, surgeons and 

physiotherapists [5]. The incidence of birth injury in our 

study population was 1.1% or 11 per 1000 live births which 

is consistent with the observation of some series [6-9]. 

However, an incidence as high as 14.7% and 22% have been 

reported [10, 11]. These differences in the incidence of birth 

trauma could be explained by the type of injury studied and 

the setting of the study. There is male predominance in the 

current study. This finding is in conformity with other studies 

[11, 12]. However, other studies reported female 

predominance with regards to birth injuries [7, 10]. These 

differences in gender predominance are difficult to explain 

but may be attributed to geographical locations since birth 

trauma varies from place to place. The mean gestational age 

of our patients is similar to the findings by Osinaike et al [11]. 

Awari et al reported a mean gestational age of 39 weeks in 

their study group [6]. 

In the present study, cephalohematoma was present in 31.6 

per cent of live births. This was found to be the most 

common birth injury in our hospital. This finding is in 

agreement with other series on birth injuries [1, 8, 13-16]. 

But this finding is at variance with some other studies on 

birth injuries [7, 11-12]. Cephalohematoma results from 

subperiosteal collection of blood due to rupture of vessels 

beneath the periosteum. Most cases of cephalohematoma are 

unilateral due to the fact that bleeding does not cross the 

suture lines as it occurs within a single cranial plate [4]. The 

differences in the pattern of birth injury could be due to the 

mode of delivery and protocol for managing deliveries. Some 

tertiary hospitals have the protocol of performing caesarian 

section on all breach fetal presentation. The essence of this is 

to avoid birth trauma since it’s been shown that birth trauma 

is less with caesarian section [1], [16]. The finding of the 

current study also supports this assertion. Most of our 

patients (89.5%) were not operated upon. Other studies also 

reported non-operative treatment of birth injuries [17-18]. 

The management of birth injuries varies widely and depends 

on the type and severity of the injury. Twenty six percent of 

our patient in the current study developed complications such 

as anaemia, jaundice and sepsis as a result of the birth injury. 

This is similar to what Pius et al reported in their study [12]. 

On the risk assessment, there were more birth injuries in 

neonates who were delivered vaginally and this was found to 

be statistically significant. This stipulates that the risk of 

developing birth trauma is more during vaginal delivery. This 
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finding is consistent with the report of other studies [13, 19]. 

However, Moczygemba et al reported that infants delivered 

by caesarean section are at risk of birth trauma when 

compared with infants delivered vaginally [20]. This finding 

by Moczygemba et al may be explained by the specific type 

of birth injuries they assessed in their study. Evaluating the 

mean gestational age of the babies that had birth injury (38.8 

weeks) with the mean gestational age of babies that did not 

have birth injury (36.9 weeks) gave a p value of 0.01 which 

is statistically significant. This entails that the higher the 

gestational age, the higher the chances of birth injury. Babies 

who sustained birth injuries also had higher birth weight (3.2 

kilograms versus 2.6 kilograms), p value = 0.03. Borna et al 

also reported that higher birth weight and gestational weight 

were associated with birth injuries [15]. Njokanma et al 

documented that birth weight above 4 kilograms is associated 

with a higher risk of birth trauma [21]. Another factor 

analyzed for the occurrence of birth injury was the parity of 

the mothers. Most of the birth injuries occur in babies of 

primiparous women while babies of multiparous women 

sustained less number of birth injuries. Other studies support 

this finding [1, 11, 22]. However, Saemundur et al in their 

study stated that neonatal injuries are related to multiparity 

but maternal injuries are related to primiparity [23]. 

5. Conclusion 

In the current study, cephalohematoma is the most 

common birth injury, followed by caput succedaneum. 

Amongst the factors analyzed, mode of delivery, neonatal 

birth weight, gestational age and maternal parity were found 

to be the predictive factors of birth injuries in the current 

study. This study was a hospital based study. The future lies 

in a community based study so that more birth injuries can be 

captured. It is recommended that every effort should be made 

to reduce the occurrence of birth injuries. We advise that 

macrosomic babies should be delivered through caesarian 

section and post datism should be avoided. Primiparous 

women should be well supervised during labor and offered 

caesarian section in circumstance of difficult or prolonged 

labor. These will reduce the occurrence of birth injuries. 
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