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Abstract

Introduction: Subdural hematoma is the most common type of hemorrhage as a shunt complication following ventriculoperitoneal shunt procedures. This 
hemorrhage is caused by rupture of the bridging veins between the dura mater and brain due to a suddenly developing decrease in intracranial pressure. 
On the other hand, the mechanism of late epidural hemorrhage, a complication of ventriculoperitoneal shunt, could not been clarified very clearly.

Case Presentation: A 7-year old female patient had been operated for meningomyelocele after birth. One month later, ventriculoperitoneal shunt had 
been placed. She presented to the emergency department with nausea, vomiting, blurred consciousness and loss of strength (2/5) in the left upper ex-
tremity 4 years after the revision. She had a Glasgow Coma Scale score of 10. Brain computed tomography revealed a giant epidural hematoma in the right 
hemisphere.

Conclusion: Brain computed tomography should be obtained in the postoperative period and anti-siphon device should be used when placing ventric-
uloperitoneal shunt. In addition, we argue that use of moderate-high pressure shunt is not definitely effective in preventing development of epidural 
hemorrhage.
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Introduction

Subdural hematoma, which is currently one of the common 
complications following ventriculoperitoneal (VP) shunt, was 
discussed in detail for the first time by Dandy1. It is generally 
observed in the first days following shunt placement or in the 
late period, but non-traumatic epidural hematoma always oc-
curs in a few hours following shunt placement 2. Especially, the 
mechanism of epidural hemorrhage that develops in the burr 
hole site in pediatric patients and in a few hours following shunt 
placement is also known clearly. The mechanism of ossified 
epidural hematoma, which generally causes patients to present 
with chronic headache in the late period following VP shunt 
placement, has been partially explained. In fact, the time of on-
set of calcification of epidural hemorrhage has been found to be 
10 days-50 years in cases of traumatic hemorrhage 3,4. Sengup-
ta et al. stated that 2 factors were required for development of 
epidural hemorrhage. The first factor was reported to be origin 
of hemorrhage, and the second factor was reported to be sepa-
ration of duramater from the osseous tissue 5. The development 
of epidural hemorrhage in the burr hole site can be explained 
by vascular injury in the dura or inadequate bleeding control in 
the bone. However, the development of hemorrhage away from 
the burr hole site, especially in the frontal region, has been as-

sociated by Luys with the result that the dura mater is attached 
to the bone more loosely in the anterior part of the cranium 
compared to the posterior part 6. Hemorrhages developing in 
different regions following changes in intracranial pressure 
have also been explained with this mechanism. Although this 
mechanism has been considered and cited many times in those 
periods, current modern medicine discredits this mechanism.
 

Case

A 7-year old female patient had been operated for meningo-
myelocele after birth. One month later, VP shunt had been 
placed. The patient who had paraparesis, had undergone 
shunt revision for the third time at the age of 3 years. She 
presented to the emergency department with nausea, vomit-
ing, blurred consciousness and loss of strength (2/5) in the 
left upper extremity 4 years after the revision. She had a 
Glasgow Coma Scale (GCS) score of 10. The patient did 
not have a history of trauma, and physical examination did 
not reveal any finding of trauma. The patient had 2 siblings, 
and these 2 siblings had no history of morbidity. All hemato-
logical parameters were found to be normal. Brain comput-
ed tomography (BCT) revealed a giant epidural hematoma 
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in the right hemisphere (Figure 1). The patient underwent 
emergency surgery (Figure 3). Most of the hematoma was 
drained and no fracture was observed in the bone (Figure 2). 
However, she intraoperatively developed respiratory arrest. 
The dura was suspended, and the bone was replaced rapid-
ly, and the operation was terminated. The patient remained 
connected to mechanical ventilator for 2 days, and she was 
extubated on the 3rd day. The GCS score of the patient who 
gained consciousness was 15. The paresis in the left upper 
extremity persisted when the patient was discharged.
 

Discussion

We reviewed the entire literature to explain the mechanism 
of epidural hemorrhage, which is among the hemorrhages 

that develop following VP shunt procedure. Maurice et al. 
Presented 104 pediatric patients with traumatic epidural 
hemorrhage in detail. They injected warm gel into the epi-
dural space of operated patients and observed that there was 
tight connection only between the dura and bone in the cor-
onal suture region 7. This study supports Luys’s (in 1901) 
argument that the dura-bone connection in the frontal region 
is loose. Moderate-high pressure shunts, anti-siphon de-
vices and adjustable pressure or flow control devices have 
generally been recommended to prevent this complication. 
However, non-traumatic hemorrhage developed in a mod-
erate-pressure, flow control shunt used in a case presented 
by Seyithanoglu et al. 8. A high pressure and flow control 
shunt was used in the case we presented. In the literature, 
we could not find any non-traumatic spontaneous epidural 
hemorrhage developing in the long period to such an extent 
as in the case we presented.

Figure 1: Preoperative BCT figures: A. Axial BCT demonstrating 4 years ago. B. Axial BCT demonstrating bone Picture. C. 
Axial BCT demonstrating right-sided epidural hematoma

Figure 2: Postoperative BCT figures.
A. Immediately after surgery.
B. 1 week after surgery
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Conclusion

We recommend that bleeding and cerebrospinal fluid (CSF) 

leak control should be performed accurately, patients should 

be brought to the sitting position slowly and in a controlled 
manner, BCT should be obtained in the postoperative peri-
od and anti-siphon device should be used when placing VP 
shunt. In addition, we argue that use of moderate-high pres-
sure shunt is not definitely effective in preventing develop-
ment of epidural hemorrhage.
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Figure 3: Peroperative view


