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ABSTRACT

We present a case of a Ping pong fracture, also recognized as a depressed skull fracture, in a late preterm female 

infant. This type of fracture can manifest spontaneously or as a result of obstetrical or external trauma. In present 

case, the mother had a history of involvement in a motor vehicle accident, and the newborn displayed low vitamin D 

levels attributed to maternal Vitamin D deficiency. The management of this type of fracture lacks a universally 

accepted standard protocol. It should be tailored to factors including clinical presentation, the underlying cause of 

the fracture, and the response to conservative management.

In the case, the infant was treated with vitamin D and the fracture was managed conservatively. Remarkably, the 

fracture resolved spontaneously over few months. The case also underscores the significance of evaluating vitamin D 

levels in newborns with depressed skull fractures, even when other risk factors such as obstetrical or external trauma 

are present, to ensure appropriate treatment.
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INTRODUCTION
A Ping Pong fracture, also known as a depressed skull fracture, 
occurs when the calvarial bone buckles inward without a loss of 
bone continuity. It is a rare type of fracture in newborns, with an 
incidence ranging from 1 to 2.5 cases per 10,000 live births [1,2]. 
This type of fracture can occur spontaneously or as a result of 
obstetrical or external trauma. The management of Ping Pong 
fractures lacks a universally accepted standard protocol. In this 
report, we present a case of a Ping Pong fracture in a late preterm 
female infant. This case is particularly interesting due to the 
infant's history of in utero exposure to a maternal motor vehicle 
accident and low vitamin D levels.

CASE PRESENTATION
A newborn girl was delivered to a 34-year-old Childbearing 3, 
Afro-American woman at 36 weeks and 3 days of gestation via an 
emergent C-section following a motor vehicle accident. The 
accident occurred while the woman was an unrestrained rear 
passenger, resulting in non-reassuring fetal heart tones. The

mother sustained cervical and pelvic fractures in the accident.
The infant had a birth weight of 2360 g. The mother had
received regular prenatal care, and her history revealed anemia
with Rh-negative blood group status post Rhogam
administration. Because of a history of recurrent Herpes, the
mother was on Valacyclovir prophylaxis, and had no active
lesions during delivery. Prenatal multivitamins and iron were
part of the mother's pregnancy regimen. The delivery proceeded
without complications, and the APGAR scores were 8 and 9 at 1
and 5 minutes, respectively.

On initial examination, the newborn exhibited soft cystic
swellings measuring approximately 2.5 cm × 2.5 cm on the right
parietal area, and 1 cm × 1 cm on the left parietal area, with a
soft depressed area over the occipital region (Figure 1). The
anterior fontanelle was wide and evaluation for congenital
hypothyroidism revealed Thyroid Stimulating Hormone (TSH)
and free T4 levels at 31.450 uIU/mL and 1.08 ng/dL,
respectively, at about 25 hours after birth. A head ultrasound
showed no abnormalities. Skull X-rays were performed due to
the maternal motor vehicle accident and showed mild contour
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A skeletal survey showed no fractures, thinning of bones or 
rachitic changes. A repeated TSH level indicated an increase to 
45.440 uIU/mL. A reassessment ultrasound of the scalp cystic 
lesion showed a superficial fluid collection with a small step-off 
of the underlying bone (Figure 2).

swelling but no intracranial hemorrhage (Figure 3). The
neurosurgery team recommended monitoring the head
circumference without neurosurgical intervention. The patient
was started on levothyroxine at 25 mcg/day for possible
congenital hypothyroidism, ergocalciferol 1000 IU daily, and
calcium carbonate with 50 mg of elemental Ca/kg/day for
vitamin D deficiency. Repeat parathyroid hormone, calcium,
phosphorous, TSH, and free T4 levels on day 11 of life were
normalized at 44.47 pg/mL,10.4 mg/dl, 6.3 mg/dl, 0.360
uIU/mL, and 1.33 ng/dL, respectively.

At 4 months, the scalp swelling had completely resolved, and the 
thyroid function tests were normal without supplementation. 
Repeat serum calcium and phosphorus levels at 2-month visit 
were normal. Alkaline phosphatase peaked at 760 U/L at 7 
weeks of life and had normalized by the 6-month visit. The 
Osteogenesis Imperfecta Gene panel yielded negative results.

RESULTS AND DISCUSSION
A Ping Pong fracture, also known as a depressed skull fracture, 
results from the inward buckling of the calvarial bone without a 
loss of bone continuity. The incidence of Ping Pong fractures 
varies from 1 to 2.5 cases per 10,000 live births [1,2]. This type 
of fracture may occur due to constant pressure from maternal 
bony prominences during intrauterine constraint, obstetrical 
trauma, or external trauma [3,4]. It is considered spontaneous if 
the pregnancy is uneventful [1-3]. In the case, the mother had a 
history of a motor vehicle accident resulting in cervical and 
pelvic fractures. Insufficient fetal Vitamin D levels, stemming 
from maternal Vitamin D deficiency, may predispose the fetus 
to such fractures due to softened skull bones resulting from 
immature mineralization [5-6]. Studies indicate increased risks 
of Vitamin D deficiency in both pregnant mothers and 
newborns, particularly in Black populations [7,8]. The mother 
in our case had a known Vitamin D deficiency with inadequate 
supplementation. A correlation between low Vitamin D levels in 
mothers and infants has been observed [9]. Pregnancy-associated 
Vitamin D deficiency is linked to adverse outcomes for both 
mothers and children, including preterm birth, low birth 
weight, respiratory infections, and bone-related abnormalities 
[10]. Both external trauma and Vitamin D deficiency are 
considered individual risk factors for depressed skull fractures 
[9].
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abnormality in the parietal bone without any definite fractures. 
A complete metabolic profile on day 4 of life indicated low 
calcium levels at 7.6 mg/dL, high normal phosphorus levels at 
8.1 mg/dL, and high alkaline phosphatase levels at 527 U/L. 
Parathyroid hormone and 25-hydroxy vitamin D levels were 
238.10 pg/mL and 15 ng/ml. Fractional excretion of 
phosphorus was calculated at 17.53% (reference range<20%). 
Maternal 25-hydroxy vitamin D level was found to be<7 ng/ml.

A Computed Tomography (CT) of head without contrast 
revealed fractures of the bilateral posterior parietal calvarium, 
larger on the right side, along with extra-calvarial soft tissue
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Figure 1: Scalp with bilateral parietal swellings.

Figure 3: Computed Tomography (CT) scan of head 
showing fractures of the bilateral posterior parietal calvarium, 
larger on the right, with associated extracalvarial soft tissue 
swelling.

Figure 2: Ultrasound of right sided parietal swelling showing 
superficial fluid collection with a small step-off of the 
underlying bone.
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In the case, a history of a maternal motor vehicle accident 
during pregnancy, combined with low Vitamin D levels, may 
have collectively heightened the risk. To our knowledge, this is 
the first reported instance of a newborn with depressed skull 
fractures following maternal motor vehicle accident exposure 
during pregnancy and documented low vitamin D levels. This 
underscores the significance of evaluating vitamin D levels in 
newborns with depressed skull fractures, even when other risk 
factors such as obstetrical or external trauma are present, to 
ensure appropriate treatment. While plain skull X-rays and 
ultrasound were relatively unremarkable, a CT scan of the skull 
revealed bilateral posterior parietal calvarium fractures without 
intracranial hemorrhage, highlighting the importance of CT 
scans to rule out underlying brain injuries.

Our case exhibited low calcium and high phosphorus levels, 
suggestive of hypoparathyroidism, but elevated Parathyroid 
Hormone (PTH) levels. PTH levels can be elevated in response 
to Vitamin D deficiency, normalizing with correction of calcium 
and Vitamin D levels, as observed in our case. The initial 
thyroid function test suggested hypothyroidism, which improved 
after thyroid hormone supplementation and proved transient. 
Hypothyroidism and Vitamin D deficiency are reported to have a 
correlation in adults, and in our case, thyroid function 
improved with treatment [11].

Management of depressed skull fractures is contentious and 
depends on clinical presentation, the cause of the fracture, and 
the response to conservative treatment. Options include 
observation, non-surgical interventions, or surgery [12-14]. In 
our case, due to the absence of neurological manifestations and 
the absence of underlying brain hemorrhage, observation was 
chosen, and the bilateral depressed skull fractures resolved 
spontaneously during follow-up visits.

CONCLUSION
Ping Pong or Depressed skull fractures can manifest either 
spontaneously or as a result of obstetrical or external trauma. 
The management of this fracture lacks a universally accepted 
standard protocol and should be tailored to factors including 
clinical presentation, the underlying cause of the fracture, and 
the response to conservative treatment. Our case also 
underscores the significance of evaluating vitamin D levels in 
newborns with depressed skull fractures, even when other risk 
factors such as obstetrical or external trauma are present, to 
ensure appropriate treatment.
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