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Intracranial epidural hematoma after use of a 3-pin head clamp in a
pediatric case with posterior fossa tumor and hydrocephalus: A case
report
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ABST RACT
The head clamp system is one of the indispensable equipment of
neurosurgery in terms of stabilizing the head and positioning it. In
addition, in neurosurgery clinics, the use of pin head clamp is required
to use the navigation system effectively. In pediatric cases,
complications after the use of pins head clamp are rare, as reported in
the literature. This paper presents a pediatric patient with posterior fossa
tumor and hydrocephalus, who developed depression fracture and
epidural hematoma after the use of Mayfield 3-pin clamp head. For this
reason, the patient underwent emergency surgery a second time and the
epidural hematoma was evacuated to obtain decompression. Epidural
bleeding, which is a complication of the pinned clamped head, is
frequently described in the literature, often in the pediatric cases
accompanied by posterior fossa tumor and hydrocephalus. In this type
of pediatric cases, a safe study for the use of pin clamp head is not yet
available in the literature.

Introduction
The head clamp system is an important and frequently
used application in neurosurgery. Although there are many
anatomical trick points during the application, some
complications can be seen during or after insertion. The
most important of these is intracranial hemorrhage [1,2].
We report a case that developed an epidural hematoma
after the use of a head clamp system, which is rarely
reported in the literature.

Case Presentation
A 5-year-old male patient applied to our outpatient clinic
with headache for 6 months and unbalanced walking for the
last 15 days. His examination included ataxic gait and
nystagmus. There was no additional disease and no regular
drug use history. The patient was hospitalized and examined.
In the 4th ventricle, a tumor with a slight hypointense in
T1-weighted sections of approximately 6x6x6 cm and a
heterogeneous contrast involvement after hyperintense
contrast agent injection in T2-weighted sections was
observed (Figure 1A). However, T2-weighted, and FLAIR-
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weighted imaging showed significant dilatation in the 3rd
ventricle and lateral ventricles, and views compatible with
subependymal CSF migration were observed in the
periventricular areas (Figure 1B). Surgical preparations
were made by diagnosing posterior fossa tumor and
hydrocephalus.
The patient was taken to the operating table in a prone
position. After adjusting the Mayfield clamp head pins to
pay attention to the anatomical landmarks, the torque screw
thread of the Mayfield was compressed by 4 units and
stabilized with a pressure of 40 pounds.
External ventricular drainage system was applied from
the right coher point. By making this intervention, it was
aimed to take precautions both to prevent tonsillar herniation
during surgery and for a condition that would cause acute
hydrocephalus, such as postoperative bleeding or residual
tumor. The tumor was totally resected. During the operation
and at the end, there were no findings to suspect an increase
in intracranial pressure. The postoperative patient was
intubated to intensive care unit and in the third hour of
postoperative intensive care, Glaskow Coma Scale: 10,
anisocoria and weakness on the left side were observed. The
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patient underwent brain computed tomography (CT)
imaging. The right frontotemporal junction had a depression
fracture and a right frontal, temporal and parietal epidural
hematoma with the widest part of 3 cm (Figure 1C-1D). The
patient was operated urgently, the hematoma was evacuated,
and control tomography imaging was performed. The
epidural hematoma was evacuated (Figure 1E).

Figure 1D. Postoperative computed tomography
shows an epidural hematoma at the right
frontoparietal junction in the brain section (the
ventricular catheter is shown with the white arrow).

Figure 1A. T2-weighted sagittal brain MR sections
show a giant tumor located in the posterior fossa.

Figure 1B. T2-weighted axial brain MR sections
show hydrocephalus and periventricular escape.

Figure 1E. Postoperative brain tomography of the
patient, who was operated after epidural hematoma
and depression fracture, has been seen (the
ventricular catheter is shown with the white arrow).

Discussion

Figure 1C. Postoperative computed tomography
shows a depression fracture (white arrow) at the
right frontoparietal junction in the bone section.

The head clamp system is one of the indispensable
equipment of neurosurgery in terms of stabilizing the head
and positioning it. In addition, the use of pin head clamp in
neurosurgery is required to use the navigation system
effectively. Its use is very common in our own clinic.
Commonly, a 3-pin Mayfield® system or a 4-pin Sugita®
system can be used. The pins penetrate the outer cortex layer
of the bone and provide stabilization of the head [3,4].
For many years, there are several known principles for
the application of the head clamp system application to the
patient and surgeon. In 3-pin systems, it is based on the
principle of compression with the appropriate pressure,
following the selection of a suitable anatomical area
between the 2-pin arm and the one-pin counterpart.
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During this procedure, it should be paid attention not to
overlap the neurovascular structures and temporal muscle
in the skin, which should be anatomically considered in
terms of the locations of the head clamp. In addition, in
patients with thin skull bone, these areas should be avoided
in pin penetration due to its thin structure in dural sinus
areas and temporal squamous bone [5-7].
Head clamp use is not recommended for pediatric
patients under 3 years old due to the risk of skull fracture.
The Mayfield® compression pressure we use should be
limited to 60-80 pounds for adult patients and 30-40
pounds for pediatric patients over the age of three. In the
Sugita fixing system, there is a place for 6 pins and fixation
is done with 4 pins. In pediatric cases, it is predicted that 6
pin inputs can be used, and it can be used more safely by
aiming to decrease the pressure per pin [3,7].
In a survey study by Berry et al. involving 164 pediatric
neurosurgeons, 50% of surgeons used head clamp for
patients under 3 years old, 89% for patients 3-4 years old,
and all of them were 5 years old and older. Again, in this
survey, according to the age of the patients, the clamped
head was used with a compression pressure of 10-40
pounds. However, it is seen that the surgeons who
participated in this study benefited from experience
rather than any scientific data regarding this pressure
selection [6].
In a study conducted by Aoki et al., 4 pediatric cases
ranging from 9 months to 3 years of age were presented.
With this method, the plugs belonging to the used antibiotic
bottles are inserted into the clamp cap pins. In this way, it
has been stated that both the size of the pin is shortened,
and the penetrating part is reduced, and the rubber surface
area is expanded and possible pin-pon ball fracture is
prevented [5].
A number of complications such as pin site infection,
depression fracture, air embolism and intracranial epidural
hematoma can be seen rarely, especially in pediatric cases,
during the attachment of the head clamp [8-10].
Complications of the head clamp system reported as in
our case up to now, total 13 pediatric cases have been
reported. However, in another scientific study by Berry and
col., 54% of the participants reported 142 complications
and half of these complications were epidural hematoma.
According to the results of this study, especially in
pediatric cases, the complications of the 3 pin head clamps
are not as low as expected according to the literature. We
think that this difference may occur as a result of surgeons
avoiding reporting complications [11-13].
There are several factors able to disrupt the mineral
structure of the bone, such as antiepileptic use for
more than 2 years, vitamin D deficiency and chronic renal
failure in developing complications in head clamp
applications [14-16].
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In addition, as in our case and in most cases reported to
the literature, the association of posterior fossa tumor with
chronic intracranial pressure and chronic hydrocephalus
increases the risk of fractures. In addition, tumor resection
and CSF draining during surgery decreases the intracranial
pressure and is expected to increase in a possible bleeding.
However, it is believed that, since the posterior fossa
tumors are in the prone position, they may bleed secondary
to the increase in cerebral venous pressure [3,17].
The general recommendation to prevent complications
of 3-pin head clamps in pediatric cases is that it should not
be applied under the age of 3 or to use clamp systems
containing horseshoe and gel headrest. Preoperative brain
tomography can be used to examine the thickness of the
lateral edges of the head bone, especially where the pins
are often placed. Several studies involving halo fixation
show that pins under 2-3 years old can be safely used 2-3
mm, 4-6 years old 4mm and 6-13 years old 5-6 mm pins
[6,18].
In another aspect, in patients undergoing a 3-pin head
clamp, intensive nociceptive stimulation may result in
hypertension and tachycardia. This can also increase
intracranial pressure and bleeding that may develop. In
some studies, remifentanil was found to reduce such stress
response by 40% compared to propofol treatment and
reduce the risk. As a result, some anesthetic agents may
support safer use of the pin-head clamp [19,20].
In addition, attention should be paid to the anatomical
trick points during use of the head clamp and whether there
will be a bone crack sound during insertion. Especially in
pediatric patients with posterior fossa tumor and
hydrocephalus, it should be kept in mind that if herniation
occurs despite the fact that the patient is given a good
position during the operation and sufficient CSF is
evacuated, epidural or subdural hematoma can cause this
condition.
In such a situation that may occur, especially in
pediatric cases, intraoperative or postoperative early
tomography is very important for the diagnosis or
exclusion of possible complications [21-23].

Conclusions
There are methods of use and pressure adjustments
based on the experience of pediatric surgeons on how to
use pin head clamps in the pediatric population. However,
there is no consensus. Biophysical studies are needed to
evaluate pediatric case use more objectively. In the
literature, many of the pediatric patients with epidural
hematoma developing after pin head clamp appear to be
patients with posterior fossa located tumor and chronic
hydrocephalus. In these cases, with at least known and
routine techniques, it is certain that pin head clamps should
not be used or should be used very carefully.
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