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INTRODUCTION

Ventriculoperitoneal shunt (VPS) is the most common procedure used for the management of 
hydrocephalus. Epidural hematoma (EDH) is a common disease and represents serious risks if not 
quickly diagnosed and managed. The preferred treatment of cerebrospinal fluid (CSF) shunt infections 
involves intravenous antibiotics, infected shunt removal, repeated ventricular tapping in infants, or 
preferably placement of an external ventricular drainage (EVD) device followed by placement of a 
new shunt once the CSF is sterile.[11] Percutaneous transfontanellar tapping is commonly used in low 
resource countries due to the high costs of the EVD, however, there is no information in the literature 
on the proper technique, volume of tapping, speed of tapping, precautions, and contraindications.

The occurrence of EDH following ventricular drainage procedures is rare (0.4%)[8] and has rarely 
been reported, however, it can lead to death justify excessive suspicion of this entity.[12] In this 
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report, we present the first report of EDH after a closed 
CSF tap through the anterior fontanelle in a child with 
shunt infection and suspected obstruction. The main aim 
of this report is to draw the attention of those who manage 
hydrocephalus patients, such as neurosurgeons and pediatric 
neurologists to this potentially fatal complication which if 
diagnosed early can be successfully treated.

CASE REPORT

A 6-months child with Chiari II malformation who is 
otherwise medically free presented to us at the age of 4 months 
with lumbar meningomyelocele (MMC) and hydrocephalic 
changes operated on initially by right posterior parietal 
Chhabra medium pressure contoured VP shunt (G. Surgiwear 
Ltd., India) at the time of presentation. The MMC was 
repaired in the same session by direct repair and closure in 
layers. Two months after surgery, he developed fever, malaise, 
bulging, and tense anterior fontanelle and was diagnosed 
with a shunt infection after the VP shunt valve tap showed a 
CSF TLC of 150 cells/mm3 mainly polymorphs, as well as the 
culture and sensitivity, showed Staphylococcus aureus. This 
was managed by intravenous vancomycin 200 mg 3 times a 
day for 1 week with closed ventricular tapping (about 40 ml 
passively tapped using gravity [pressure gradient] over 20 min 
using a 20 F cannula after good sterilization) with leaving the 
shunt in place. The tapping was done 2 times (3 days apart). 
The 2nd day after the last tap, the child was sleepy with poor 
oral feeding. Urgent CT brain showed a 36.3 cc right parietal 
EDH [Figure  1] managed by surgical evacuation through 
an inverted U-shaped incision with simultaneous shunt 
replacement at the previous trajectory as the new CSF analysis 
was normal TLC with negative cultures. We did not recognize 
any source of bleeding intraoperatively and all the preoperative 
patient’s laboratories were normal. Following the evacuation 
and the shunt replacement, the child was fully conscious with 
good oral feeding and discharged home after 2 days with the 
CT showed full evacuation of the EDH [Figure 2]. The patient 
was clinically normal at 3- and 6-month follow-up.

DISCUSSION

VP shunt is the most common surgical procedure in the 
treatment of hydrocephalus worldwide.[2,4] Complications 
such as infection and obstruction are more common than 
bleeding.[5,15] The first EDH reported after CSF drainage by 
a VP shunt was in 1941 since that time there were several 
cases reported in the literature.[3,6,15] However, there are no 
reported cases in the literature about EDH occurrence after 
ventricular tapping, which is commonly used instead of the 
EVD to manage CSF infection in open anterior fontanelle 
patients.[13,14] The tapping was done through the right or left 
angles of the anterior fontanelle in a direction away from 
the superior sagittal sinus using a small-bore cannula at a 

rate of 2 ml/min. In the authors’ hospital, due to the low 
socioeconomic standards, the open anterior fontanelle infants 
are managed by IV antibiotics and anterior fontanelle tapping 
every 3 days for CSF drainage and analysis until the CSF is 

Figure 1: Computed tomography head showing a right parietal large 
epidural hematoma away from the shunt track and hydrocephalus.

Figure 2: Computed tomography head showing evacuation of the 
previously seen epidural hematoma.
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clear from infection. The authors find a high rate of infection 
and a longer hospital stay with shunt externalization leading 
to increased occupancy of the department by these patients. 

Pathophysiology of EDH formation

EDH can occur after several cranial procedures, as the 
epidural space is violated. Decreased intracranial pressure 
(ICP) after craniotomies or CSF diversion procedures 
would allow the collection of a hematoma in the subdural 
or the epidural space.[15] Two essential factors are necessary 
for the development of EDH; the first is the presence of a 
bleeding source and the second is the dura mater separation 
from the cranial vault.[5] Schorstein et al. mentioned that 
the decreased ICP led to the traction of the dura leading to 
separation in some areas. The traction exerted by the brain’s 
venous attachment on the dura would also be a factor leading 
to venous hematoma. There is controversy on finding a 
recognizable source of bleeding, Sengupta and Hankinson 
review, they failed to find a recognizable source of bleeding 
either at necropsy or during reexploration which is consistent 
with our case,[15] while, Niimura et al. review reported that 
a source of bleeding was identified in 67% of the reported 
cases.[10]

The frontoparietal lobes are the most common locations 
of EDH. This may be attributed to the loose attachment of 
the dura in this region to the cranial vault.[5] EDH tends to 
occur within hours after lowering the increased ICP. Odake 
and Matsumoto reported the largest case series of EDH after 
ventricular procedures, including VP and ventriculoatrial 
shunts, ventriculography, ventricular puncture, and others.[12]

EVD was first described by Dandy.[17] The most common 
complications related to EVD are hemorrhage and 
infection; however, there is sparse reporting of hemorrhagic 
complications of EVD in the literature.[9] EDH is rare after 
EVD placement. It can occur either at the site of EVD 
placement or at a distant site.[1] In our case, hematoma 
occurred remotely at the parietal lobe on the opposite side.

Release of CSF after lumbar punctures has been previously 
reported to cause the development of hemorrhage. In most 
cases, it would cause a spinal epidural hematoma, however, it 
was previously reported to cause intracranial hemorrhage.[7]

The cortex collapse as the etiology of hematomas should be taken 
into consideration as it can lead to traction forces on the middle 
meningeal artery or its branches which are slightly adherent to 
the skull.[14] Seyithanoglu et al. hypothesized that the arachnoid-
dura adhesions are tighter than the dura-skull adhesions and 
thus overdrainage would lead to hematoma formation in the 
epidural space rather than the subdural space.[16]

It seems that the 40 ml over 20 min lead to EDH may be 
attributed to rapid dilated ventricles decompression with 

dura mater stripping from the bone leading to an acute EDH. 
In addition, the longstanding hydrocephalus associated 
with the decreased brain parenchyma thickness has led to 
the event. Till now, it is unavoidable to use the ventricular 
tapping technique in the CSF infection management in 
open fontanelle infants in lower income countries settings. 
Furthermore, there are no guidelines on the indications, 
precautions, contraindications, tapping volume, and speed 
of the tap in the literature. We are calling neurosurgeons 
from lower income countries that are using this technique 
to report their techniques and outcomes to set guidelines for 
this technique to avoid future complications.

CONCLUSION

To the best of our knowledge, we present the first reported 
EDH after a ventricular tap through the anterior fontanelle, 
which can rapidly evolve and lead to patient death. 
Neurosurgeons must be aware of such complications that can 
happen despite the slow CSF tapping. Clinical monitoring 
of the conscious level is essential to detect this hazard and 
manage it properly. Furthermore, we are calling for further 
studies, especially from low resource countries to present 
their experience on the clinical outcomes and techniques 
of the transfontanellar tapping to prevent this unfortunate 
incident in the future.
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