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Abstract

Background: Free-hand tapping of the lateral ventricle through the posterior approach is a standard procedure.
There are occasions, however, when more than one pass is needed. One way to make it easy and safe is to use a
neuro-navigation approach. This requires extra setup. Therefore, the authors in this paper describe the use of a
simple device to accurately place the catheter tip in the frontal horn.

Main body: The device is rectangular with two open arms with co-linear free ends. Based on axial CT or MR
images, a trajectory that travels within the ventricle from the posterior to the anterior horn is chosen. The anterior
and posterior points of the trajectory are marked on the scalp. A burr hole is placed at the posterior point. The
anterior free end is then attached to the anterior trajectory point on the scalp using an EKG pad and to the
posterior to a plug placed in the burr hole. The ventricle is tapped through a central hole in the burr hole plug. All
12 patients had accurate catheter placement at the first attempt using this system.

Short conclusion: This is a simple device that used CT or MR images and surface markings to accurately tap the
ventricle.
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Background
Though it is relatively easy to tap the lateral ventricle
from the posterior approach using the free-hand tech-
nique, there are occasions when surgeons can have diffi-
culty with this procedure due to the small size of the
ventricle or the presence of a clot in the ventricle. Fur-
thermore, tapping the lateral ventricle from the posterior
approach can be a little more challenging than the anter-
ior approach, especially if the desired tip-point is the
frontal horn, because of the length of the passage to the
frontal horn from the posterior approach [1, 2]. There-
fore, surgeons often have use navigation or guidance sys-
tems, ultrasound imaging, and ventricular guiding
devices to tap the ventricles with a great degree of suc-
cess [3–13]. In this paper, the authors present a simple

device to tap the ventricle from the posterior approach
using preoperative CT or MR images.

Main text
The device is made of aluminum
It is rectangular (Fig. 1) with two open arms (anterior
and posterior) and a connecting arm. The free end of
the anterior arm has a small groove in it, and the free
end of the posterior arm has a hole in it. These two
openings are co-linear. The device has burr hole plugs.
The outer end of the plugs is rounded up to a diameter
which will accommodate the hole in the posterior arm
of the device and a standard bur hole. There is a central
hole through the burr hole plug.

Method
Steps of the operation
(1) CT or MR axial images are reviewed (Fig. 2a). The
image that shows the frontal and occipital horn in con-
tinuity (trajectory image) is used for targeting. The
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trajectory to the frontal horn is chosen to minimize the
travel distance of the catheter through brain tissue and
have a continuous passage within the intraventricular
space. (2) The trajectory XY is marked on the image.
The midline (AB) is marked. (3) Distances AX and BY
are measured. The length from point B to the frontal
horn is measured. This is used as the length of the ven-
tricular catheter. (4) Then, the distance between the gla-
bella to point A is calculated by multiplying the number
of scans between them by the scan thickness. Similarly,
the distance between the inion to point B is calculated
by multiplying the number of scans between the inion
and point B by the scan thickness. (5) Points A and B
are marked on the patient’s head. (6) Then, using XY
and BY, distances X and Y points are marked on the pa-
tient’s head. (7) An EKG pad is stuck on the forehead
with its center on point A. (8) A burr hole is placed at
point B. A burr hole plug is plugged into the burr hole
(Fig. 2b). Then groove at the end anterior arm is placed
in the lead attachment of the EKG pad, and the posterior
arm is attached to the burr hole plug. The ventricle is

then tapped through an appropriate size hole in the cen-
ter of the burr hole plug.

Clinical data
Twelve patients with hydrocephalus had ventricular
catheters placed using this device via the posterior ap-
proach. Postoperative scans (Fig. 3a, b) show satisfactory
catheter placements. Two patients had posterior fossa
tumors, 3 had thalamic tumors, and 7 had meningitis.
There was no complication from the procedures.

Discussion
This is a simple device in which the axis of the device is
co-linear with the probe trajectory. The target can there-
fore be reached by aligning the axis of the device with
the trajectory. The trajectory is chosen to minimize the
travel distance of the catheter through brain tissue and
have a continuous passage within the intraventricular
space. This reduces the risk of neurological complica-
tions. The anterior and posterior ends of the trajectory
can be obtained directly from the scans. Marking of the
anterior axis point is fairly accurate because the forehead
is relatively flat. Marking of the posterior axis point can
encounter errors because the posterior surface can have
varying degrees of curves. However, if the anterior tra-
jectory point is accurate, the probability to hit the target
is high.
The markings for the entry and anterior trajectory

point on the scalp, the determination of catheter length,
and the trajectory are based on individual ventricular
anatomy using existing imaging studies. This also allows
the surgeon to customize the approach for each patient.
Posteriorly, the burr hole plug which serves as the probe
holder also gives stability to the posterior arm. Anteri-
orly, the groove in the free end of the anterior arm is
stabilized by the EKG pad. Furthermore, the system is
extremely light. This prevents it from sagging. The sta-
bility can be further improved by replacing the EKG pad
with a small screw inserted into the skull.
There are other methods to tap the ventricle in

difficult situations [3–11]. They include the neuro-
navigation systems and catheter placement using ultra-
sound guidance. They too are fairly accurate but need
extra equipment in the operating room and need a little
longer time to perform. There is another guidance sys-
tem in existence which is based on the assumption that
catheter trajectory perpendicular to the skull surface will
put it into the ventricle [12]. This system has a tripod
with the probe holder in the middle of it. The tripod
keeps the probe holder perpendicular to the skull.
Though this is true in a large percentage of patients, in a
patient with an unusual slope to the cranial surface, the
trajectory may not drop into the ventricle [13]. Further-
more, for the posterior approach, when the aim is to get

Fig. 1 Ventricular guiding system
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Fig. 2 a Trajectory XY. b Application of the system

Fig. 3 a CT image showing the catheter tip traversing towards the tip of the frontal horn. b A more caudal image showing the tip of the
catheter in the anterior part of the frontal horn
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the catheter tip into the frontal horn with minimal travel
through the brain substance, this system will not provide
optimal trajectory. The new system described in this
paper overcomes these problems because it is image-
based; the surgeon can plan optimal trajectory based on
the patient’s CT images. The authors hope to get other
centers to try this system and get their input. Though
the present experience is with large ventricles, it is
hoped that with increased use of it, its utility with
smaller ventricles will become evident.

Conclusion
This a simple and accurate system to tap the lateral ven-
tricle from the posterior approach. It uses pre-existing
images to obtain measurements and plan the approach.
This makes the procedure accurate, patient-specific, and
safe.
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