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ABSTRACT

Introduction: Neonatal birth injuries (NBI)
are a diverse set of mechanical traumas from
tractions and compressions affecting neonates
during delivery, and these range from minor
bruises and lacerations to significant injuries
such as obstetric fractures and nerve injuries.
This study aimed to determine the prevalence,
pattern, and outcome of newborn birth injuries
seen at UNIOSUN Teaching Hospital (UTH),
Osogbo.

Methods: This retrospective descriptive study
was conducted at UTH, Osogbo, in Osun
State, South-Western Nigeria. The data of the
190 neonates with birth injuries attended to in
the hospital's neonatal unit over 11 years from
1st January 2012 to 31st December 2022 were
collected. The data were analyzed using the
IBM Statistical Package for Social Sciences
version 23 (SPSS 23).

Results: The prevalence rate of NBI was
100.2/1000 NU admission (10%). The most
common type of birth injury was caput
succedaneum, accounting for 71.6% of the
cases. Perinatal asphyxia was the dominant
associated co-morbidities (79.5%). Most
(98.9%) had favorable outcomes, while 1.1%
were referred on account of residual
deformity. The mode of delivery, place, and
duration between delivery were significantly
associated with treatment outcomes (p-value
<0.001, 0.003).
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Conclusion: The prevalence of neonatal birth
injuries was high in our study. Caput
succedaneum was the predominant NBI in our
survey.

Keywords:  Neonatal  Birth  injuries,
Newborn, Prevalence, Caput Succedaneum,
Perinatal care.

INTRODUCTION

Birth injuries are a diverse set of mechanical
traumas from tractions and compressions
affecting newborns during delivery and range
from minor Dbruises and lacerations to
significant injuries such as obstetric fractures
and nerve injuries.t The type and degree of
injury relate to the route and mode of delivery.
Though the prognosis is good, the impact of
these injuries depends on the part of the body
affected and the therapeutic actions taken.

Neonatal birth trauma (NBT) prevalence is
reported to be 25.3-31.1/1000 live births in
the United Kingdom.! A systematic review of
NBT in Low- and Middle-Income Countries
(LMICs) reported a pooled prevalence of
34/1000 live births.? In Nigeria, neonatal birth
injuries of 31.1-110.1/1000 live births have
been reported.>” Bruises and lacerations make
up to 80% of injuries, while fractures
constitute about 5%.! Globally, Obstetric
fractures are the most severe neonatal birth
injuries, and these are predominantly

Date Submitted: 11 July, 2024

Date Accepted: 22 July, 2024



mailto:sekinah.bola-oyebamiji@uniosun.edu.ng
https://dx.doi.org/10.4314/wnjms.v7i2.4

Western Nigeria Journal of Medical Sciences. July-December 2024; Vol 7, Issue 2

clavicular fractures.® Obstetric fractures are
associated with neural injuries such as
brachial plexus injury (Erb’s palsy and
Klumpke’s palsy) and facial nerve injury.
Perhaps the most sinister of the injuries is
intracranial haemorrhage. Hypoxic Ischaemic
Encephalopathy (HIE) could complicate
severe birth injuries. Despite being common
globally, birth injuries account for less than
2% of neonatal deaths.’

The significant determinants of injury and its
severity are fetal birth weight and mode of
delivery. It is more common with caesarean
sections, assisted breech, and instrumental
delivery.® The incidence of clavicular
fractures is associated with the mode of
delivery, irrespective of birth weight.'° Fetal
macrosomia and shoulder dystocia remain the
significant risk factors for long bone injuries.®
Survivors of shoulder dystocia who had
internal manoeuvers were more likely to
develop brachial plexus injury.!! Maternal
factors such as extreme maternal age,
primigravida, short maternal stature, and
pelvic abnormalities predispose a fetus to
injury at birth.X® Furthermore, the skill of the
birth attendant and the quality of care
available  immediately  after  delivery
significantly impact on the outcome.!?

Birth injuries contribute to the abysmal
perinatal morbidity and mortality in Nigeria
and  Sub-Saharan  Africa.  Moreover,
management of these conditions constitutes a
significant financial burden on the parents of
these neonates and may lead to substantial
morbidities such as brain injury and motor
dysfunction.? Despite the importance of this
subject, there is a paucity of literature on the
pattern of injuries as well as its impact on
perinatal morbidity and mortality in our
environment. Hence, we carried out this study
to determine the prevalence, pattern, and
outcome of newborn birth injuries seen at a
referral tertiary hospital in Southwest Nigeria
over anll-year period.
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METHODS
Study Population

Neonates with birth injuries who were
attended to in the neonatal unit of UNIOSUN
(formerly LAUTECH) Teaching Hospital,
Osogbo, Nigeria over 11 years from 1%
January 2012 to 31° December 2022.

Study Design

This retrospective descriptive study was
conducted at UNIOSUN Teaching Hospital in
Osun State, South-Western Nigeria. We
reviewed all available case notes to document
all birth injuries identified at resuscitation or
admission, irrespective of the attending
physician's diagnosis.

Inclusion Criteria

All babies (0-28 days old) diagnosed with
birth injuries who were delivered or referred
to UTH over the study period.

Exclusion Criteria

We excluded neonatal admission cases where
birth injuries were not documented.

Data Collection and Procedures

Data was retrieved from all the case notes of
neonates with birth injuries attended to in the
neonatal unit of the hospital over 11 years
from 1st January 2012 to 31st December
2022. The total number of newborn
admissions during the period was 1,896, out
of which 190 had newborn birth injuries.
Information ~ concerning  the  socio-
demographic and obstetric characteristics of
the mother, neonatal parameters such as birth
weight, mode of delivery, Apgar score (or
presence or absence of history suggestive of
asphyxia where Apgar score was not
documented), nature and type of injuries, and
treatment outcome were extracted from the
neonatal unit records for analysis.

Neonates who were discharged home with full
recovery were categorized as having
favorable outcomes, while babies who died
had unfavorable outcomes.

Statistical Analysis
The data obtained were analyzed using the
IBM Statistical Package for Social Sciences
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(SPSS) version 23.0. Univariate analysis was
done and presented with frequency
distribution tables. Bivariate analysis was also
done using chi-square to check for association
between categorical variables. P-value of
<0.05 was considered statistically significant.

Ethical considerations

Ethical approval for this study was obtained
from the Osun State University Research
Ethics Committee (UNIOSUNHREC
2023/0800). Permission for the study was also
obtained from the UTH authority. Data was
anonymized to  ensure  participants’
confidentiality.

RESULTS

There were 1,896 admissions over the study
period, and 190 neonates were admitted to the
neonatal unit (NU) on account of birth
injuries. This gives a prevalence rate of
100.2/1000 (10%) of NU admissions. The
mean age at diagnosis was 4+2.7 hours. Table
1 provides an overview of the participants’
demographics and other parameters. Most
(85.8%) were diagnosed within 24 hours, and
most (62.6%) babies were males. Most babies
had a normal birth weight range of 2.50-3.99
kg, accounting for 77.9% of neonates, while
6.8% were macrosomic (91.6% of these
babies had neonatal asphyxia). Among the
mothers, 77.4% were in the 18-30 age group,
while 22.6% were in the 31-43 age group. The
mean age of mothers was 27+4.9 vyears.
Furthermore, 99.5% of the mothers had fewer
than five previous pregnancies.

Table 2 presents the types and frequency of
newborn birth injuries observed in the study.
Among the recorded cases, the most common
type of birth injury was caput succedaneum,
accounting for 71.6%. Other birth injuries
reported include facial oedema, erythematous
plaque, and shoulder subluxation.

Table 3 presents the factors associated with
newborn birth injuries. The table displays the
frequency and percentage distribution of

variables such as mode of delivery,
gestational age at delivery, history of
prolonged labor, abnormal traction at

delivery, liquor drainage before delivery,
presenting part at delivery, place of delivery,
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Table 1: Socio-demographics Parameters of the
newborn and mother

Variable Frequency Percentage
Baby parameter

Age at Diagnosis

<24hrs 163 85.8
24-72hrs 17 8.9
>72hrs-7 days 3 1.6
>7days 7 3.7
Sex

Male 119 62.6
Female 71 37.4
Birth weight (kg)

1.00-1.49 4 2.1
1.50-2.49 25 13.2
2.50-3.99 148 77.9
>4.00 13 6.8
APGAR Score

Normal 16 8.4
Asphyxia 174 91.6
Maternal Parameters

Age

18-34 years 168 88.4
>34 years 22 11.6
Mean age=27.91 +/-4.9

Occupation

Professional 42 22.1
Non-professional 121 63.7
Unemployed 19 10.0
Student 8 4.2
Parity

1 115 60.5
2-4 70 36.8
>4 5 2.6
Gestation type

Singleton 183 96.3
Multiple 7 3.7
Pregnancy term

Preterm (<37 weeks) 23 12.1
Term (>37 weeks) 167 87.9

Table 2: Types and frequency of newborn birth
injuries

Newborn birth injuries Frequency

Caput Succedaneum 136 71.6
Subconjunctival haemorrhage 12 6.3
Cephalhematoma 12 6.3
Fractures of scalp bone, 9 4.7
humerus, femur, clavicle

Laceration 2.6
Abrasion 1.6
Erb’s Palsy 1.6
Others 10 5.3

Percentage
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Table 3: Factors associated with newborn birth presence of congenital anomalies, associated
injuries co-morbidities and duration between delivery
Variable Frequency Percentage and diagnosis. Findings indicate that 52.6% of
Mode of delivery births were through spontaneous vaginal
Spontaneous Vaginal 100 52.6 delivery (SVD), 45.8% were via cesarean
Delivery section (CS), 1.1% were assisted breech
Caesarean Section 87 45.8 deliveries, and only one was by vacuum
Assisted breech 2 1.1 delivery. Most deliveries occurred in public
Instrumental delivery 1 0.5 hospitals (78.9%).
I(D\l/’:;lrjll;r:():yterm Most (97.4%) of_ the babie:s did not have
Preterm (<37 weeks) 23 N features of congenital ar_lo_m_alles, while 97.4%
had associated co-morbidities. Table 4 shows
U ({2 27 w2 ) ey el associated  co-morbidities and  clinical

History of Prolonged outcomes. Perinatal asphyxia was the

\L(abour = T dominant associated co-morbidities (79.5%).

e ' A majority (98.9%) of them had a favorable
No 82 432 outcome (complete resolution or discharged
History of abnormal or excessive traction at delivery with follow-up at the clinic), while two babies
Yes 19 10.0 (1.1%) were either referred or had a residual
No 171 90.0 deformity.
dHiSFOW ] fOf . :iquor Table 5 shows the distribution of the mode

rainage betore aefivery and place of delivery with treatment
Yes 44 23.2 . it

outcomes. Fischer’s exact test was used to
it 146 s show association since there were only two
Presenting ~ part  at mortalities (unfavourable outcome): p-value
eIl <0.001 and 0.003.
Cephalic 180 94.7
Breech 10 5.3
Place of delivery
Home 5 2.6
Mission 2 1
Primary Health Centers 5 2.6 Table 4: Co-morbidities and Clinical
Public hospitals (UTH and 150 78.9 Outcome of the newborns
general hospitals) -
Private hospital 28 147 Variable Frequency Percentage
Features of congenital Associated co-morbidities
anomalies Perinatal asphyxia 151 79.5
Yes 5 2.6 N - di 3 47
o 185 = eorTate jaundice :
Any  associated  co- Sepsis 13 6.8
morbidities Prematurity 13 6.8
Yes 185 974 Others (acute bilirubin 5 2.6
i 2 2.6 encephalopathy,
Duration ~ between chromosomal anomaly, and
delivery and diagnosis hypoglycemia)
<24hours 163 858 Clinical outcome
24-72hours 17 8.9
Favorable 188 98.9

>72hours-7days 3 1.6
ST 7 37 Unfavorable 2 1.1
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Table 5: Factors associated with newborn birth injuries and treatment outcome

Variable

Mode of delivery

Spontaneous Vaginal Delivery
Caesarean Section

Assisted breech

Instrumental delivery (Vacuum)
Pregnancy Duration

Preterm

Term

History of Prolonged Labour
Yes

No

History of excessive traction at delivery
Yes

No

Presenting part at delivery

Cephalic

Breech

Place of delivery

Home

Mission

Primary Health Centers

Public hospitals (UTH, general hospitals)
Private hospital

DISCUSSION

We reported a prevalence rate of 100.2/1000
hospital admissions (10%) of NBI among the
neonatal unit admissions over the study
period. This is similar to the 15% pooled
prevalence rate Balis et al. reported in
Ethiopia.’® This is, however, higher than the
34/1000 live birth pooled incidence reported
in a systematic review of birth traumas
conducted in LMICs by Woldegeorgis et al.?
and 6.9/1000 live births reported by West et
al. in Southeast Nigeria,® as well as other
studies from Nigeria.>*® This is probably
because over 70% of our participants had
caput succedaneum, a mild NBT. Most of the
earlier studies only reported severe neonatal
birth injuries.*”® Underreporting of birth

Treatment outcome
Favorable (188)(%0)

Unfavorable p-value
(2)(%) (Fischer’s
exact test)
99(52.1) 1(0.5) <0.001
87(45.8) 0(0)
1(0.5) 1(0.5)
1(0.5) 0(0)
23(12.1) 0(0) 1.00
165(86.8) 2(1.0)
107(56.3) 1(0.5)
81(42.6) 1(0.5) 1.00
18(9.5) 1(0.5)
170(89.5) 1(0.5)
179 (94.2) 1(0.5) 0.209
9(4.7%) 1(0.5)
5(2.6) 0(0)
2(1.0) 0(0) 0.003
4(2.1) 2(1.0)
149(78.4) 0(0)
28(14.7) 0(0)
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injuries may also account for this diffence.!*
Previous studies have reported that most
neonatal birth injuries are not documented or
are underreported.®4

The majority (85.8%) of NBT were diagnosed
within 24 hours. This probably explains the
good outcomes recorded in most of our study
population. This agrees with Herskind et al.,
who stated that early intervention in infants
with injuries leads to better perinatal
outcomes.'® Early diagnosis and intervention
can improve perinatal outcomes in line with
the Sustainable Development Goals.®

Most of the affected neonates were males
(62.6%). This finding raised questions on
potential gender-related vulnerabilities or
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differences in injury patterns across genders.
Tibebu et al.” and West here in Nigeria also
reported a male preponderance in their studies
on NBT.® However, this has not been proven
to be of clinical significance.’* Furthermore,
the observation that most babies with birth
injuries fall within the average birth weight
range of 2.5-3.5 kg underscores the
complexity of factors contributing to birth
injuries beyond birth weight alone. Such
factors include maternal height, intrapartum
fetal distress, cord prolapse, tight nuchal cord,
and skills of resident birth attendants.***’

The most prevalent birth injury identified was
caput succedaneum (71.6%); this is in tandem
with earlier reports on NBT that about 80%
are due to caput succedaneum.*® However,
most studies report scalp lacerations as the
predominant injuries.!>® Laceration injuries
were more predominant following Caesarean
deliveries.!”  Caput  succedaneum s
underreported as some authors do not
consider it a birth injury.®® Furthermore, most
studies on the subject only reviewed severe
birth injuries, thereby excluding caput
succadenum.**1>1°  Furthermore,  caput
succedaneum is usually managed by
reassurance and does not require admission.

Spontaneous vaginal delivery and delivery at
term were more frequently associated with
birth traumas in our study. This corroborates
the study by Alghafor et al. which highlighted
the risk factors related to birth injuries, such
as delivery at term and mechanism of
delivery.?’ This, however, differs from earlier
reports where assisted vaginal breech
deliveries and instrumental deliveries were
significantly associated with NBT.131 The
low rate of instrumental deliveries in our
study may be responsible for the differences.

Perinatal asphyxia was identified as the
dominant co-morbidity, with a rate of 79.5%.
Perinatal asphyxia often complicates NBI if
proper neonatal resuscitation is not done or
may occur in shoulder dystocia irrespective of
the birth attendants’ skill.'® This can be
mitigated by adequate neonatal resuscitation.
This finding aligns with previous literature,
which  consistently  reported  perinatal
asphyxia as a leading complication of
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NBI.5821 The high incidence observed in our
study underscores the critical need for skilled
birth  attendants to provide neonatal
resuscitation, thereby improving perinatal
outcomes  and reducing long-term
complications.

Our study identified other significant co-
morbidities, including neonatal jaundice and
sepsis, in addition to perinatal asphyxia.
These findings are consistent with those
reported by Mamo et al., who noted similar

co-morbidities in neonates with birth
injuries.?> Neonatal jaundice can arise
following cephalhaematoma, which was

diagnosed in 12(6.3%) of our
population.  This  finding has
corroborated by earlier studies.>*®

study
been

A notable aspect of our findings is the
favorable clinical outcomes observed in most
cases. Specifically, 97.4% of the neonates
achieved complete resolution of their
conditions or were discharged with follow-up
plans at the clinic. The high rate of favorable
outcomes may be attributed to the prompt and
adequate medical interventions administered
and the dedicated follow-up care provided.
These results agree with those reported by Lin
et al., who documented high recovery rates
with similar co-morbidities.?? However, it is
essential to note that two babies (1.1%)
required referral to specialized centers for
residual deformities. This low rate of severe
morbidity differs from earlier reports of
serious and potentially life-threatening
morbidities reported mainly in LMICs and
mothers with medical conditions such as
gestational diabetes mellitus.!®? Severe NBI
cases often require follow-up to assess the
attainment of developmental milestones and
the complete resolution of symptoms.

Delivery by caesarean section (CS) was
associated with favorable outcomes among all
the babies, while the unfavorable outcomes
were from SVD and assisted vaginal breech
deliveries. This is in tandem with an earlier
study in Ethiopia.?* This could be because CS
is usually performed in an environment with
sufficient  resources, including health
expertise, neonatal resuscitation facilities, and
surgical interventions, all contributing to
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favorable treatment outcomes. Studies have
found CS to be protective of birth injuries
compared to other modes of delivery,
particularly in cases of fetal macrosomia and
breech presentation.?>?® However, Luca et al.
reported a contrary finding that CS was not
protective against birth injuries, probably
because most of the injuries they reported
were scalp lacerations, which are more
prevalent with Caesarean deliveries.?” In this
study, the instrumental deliveries were
insufficient to make a categorical statement
on their specific contribution to neonatal birth
injury.

An unfavorable outcome was recorded in two
neonates delivered in primary health centers.
This could be due to the difference in the
availability of skilled birth attendants in
primary health centers, which are manned
mainly by Community health extension
workers (CHEWS). Tertiary and secondary
care hospital resources have access to
specialists and a consultant cadre of health
care providers, which translates to the
improved quality of care despite the myriads
of infrastructural deficits they suffer,®2829:%0
The high number of cases of birth injuries
reported in deliveries in public hospitals,
including UTH and general hospitals, in this
study is probably because they are referral
centers for prolonged labor and other such
cases that are associated with a higher risk of
neonatal birth injuries.

LIMITATIONS

This study used hospital-based data that may
differ from that in the community.

The impact of perinatal asphyxia was not
determined. This may be addressed by a
prospective cohort study as a long follow-up
period is required for this.

CONCLUSION

The prevalence of neonatal birth injuries was
high in our study. Caput succedaneum was the
predominant NBI in our survey. NBI occurred
predominantly in males and average-sized
neonates. Place of delivery significantly
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impacted the treatment outcome, which was
favorable in most of our study population.

RECOMMENDATION

Strategic interventions to train health workers
in prompt diagnosis and early treatment are
encouraged to limit morbidity following
neonatal birth injuries.
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