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ABSTRACT

Background: Tapping a ventriculoperitoneal shunt percutaneously using a coring needle, such as a butterfly
needle, is a common neurosurgical practice despite manufacturers’ recommendation to use a Huber type non-
coring needle.

Case Description: A 26-year-old woman, with congenital hydrocephalus and history of multiple shunt revision
and shunt taps, presented with symptoms consistent with intracranial hypotension. During her shunt revision,
cerebrospinal fluid (CSF) was found to be leaking from her shunt reservoir defects which were believed to be
caused by prior shunt taps. An in vitro study duplicated this finding in which several areas of leak were observed
from the valve tapped using the coring needle, while none was observed from the valve tapped using the non-
coring needle.

Conclusion: Taping a shunt using a coring needle can damage the shunt reservoir and cause CSF overdrainage.
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INTRODUCTION

Strides have been made in hydrocephalus treatment since the first description of this condition.
Placement of a ventriculoperitoneal shunt has improved the clinical course and quality of life of
patients with hydrocephalus. Accessing the shunt through the reservoir through a percutaneous
shunt tap can reveal shunt obstruction and infection. It is less invasive than surgical exploration,
well tolerated, and carries low overall risks.*>”) There were no consistencies in the types of
the needle in the literature search, and 23G and 25G butterfly needles are the most used ones.
However, manufactures recommend using a 25G or smaller Huber type non-coring needle for
shunt taps.>1% We report a rare case of intracranial hypotension caused by shunt reservoir leakage
of cerebrospinal fluid (CSF) from damage caused by prior shunt taps using coring needles.

CASE DESCRIPTION

A 26-year-old female presented with congenital hydrocephalus secondary to congenital aqueduct
stenosis status post ventriculoperitoneal shunt placement at 5 years of age. Since then, she
required shunt revisions at the age of 8, 12, and 13. During the last shunt revision, a CODMAN®
HAKIM® Programmable Valve was placed, she initially reported symptom resolution but over
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the years she intermittently presented to outside hospitals
due to headaches, nausea, and vomiting. Given her multiple
prior shunt revisions and the fact that those symptoms were
similar to her presenting symptoms of shunt malfunction, her
shunt was tapped multiple times to assess patency. Outside
records showed that her shunt was tapped using 21G and
23G butterfly needles, and the shunt appeared to be patent.
Her imaging did not reveal enlarged ventricles, and she
ultimately presented to our institution for second opinion.
While under the care of our institution, her shunt was tapped
once with 21G needle to assess the proximal flow, and two
separate nuclear medicine studies were done during which
time her shunt was assessed using a 23G butterfly needle
and a 25G butterfly needle. All those studies demonstrated,
her shunt was functional. She underwent two separate
intracranial monitor placement which showed normal to
low pressure. In the interim her symptoms, especially the
positional headache, worsened, and ultimately her shunt was
explored. Intraoperatively, it was discovered that there were
multiple areas of leakage from the reservoir presumably from
the previous shunt taps. Her proximal catheter was changed,
and the valve was replaced with a CODMAN® CERTAS®
Plus Programmable Valve. Since the surgery, she reported
symptom improvements especially in positional headaches
and energy levels.

DISCUSSION

Huber needles are non-coring needles designed to access
an implantable venous access device, such as a port without
making a “core biopsy” of the port membrane and thus
damaging the port membrane.”) Comparing to a coring
needle with a beveled cutting tip [Figure la], a non-coring
needle has an angle at the tip of the needle to prevent cutting
a hole, “coring” from the silicone membrane of a port
[Figure 1b]. A shunt reservoir has a similar design comparing
to a port, access a reservoir requires a similar technique
which involves puncturing the skin and the silicone dome.
Thus, Huber type non-coring needles are recommended by
the shunt valve and reservoir manufacturers, but this is not
strictly enforced. In fact, when RICKHAM?® Reservoir was
first introduced 19G hypodermic needle was recommended
for obtaining CSE! There is no mention in the neurosurgical
literature about the effect of coring needle on reservoir. To
reproduce our intraoperative findings, CODMAN® HAKIM®
Programmable Valve were procured. The reservoirs were
each tapped 5 times using a 25G butterfly needle and a
25G non-coring needle. They were then connected to a
manometer with 20cm H,O of fluid column and inspected
under the microscope. Leakage was detected in the reservoir
tapped by 25G butterfly needle [Figure 2], and no leakage
was seen in the 25G non-coring needle [Figure 3].
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Figure 1: (a) Microscopic view of a 25G butterfly (coring) needle
showed beveled tip. (b) Microscopic view of a 25G non-coring
needle showed an angle at the end of the needle that prevents
shearing plugs from the port during insertion.

Figure 2: (a) Microscopic view of Rickham reservoir after it
was tapped 5 times by 25G butterfly needle. (b) Microscopic
view of Rickham reservoir showed leakage from puncture sites
after valve was connected with a manometer with 20 cm of H,O
column.

Figure 3: (a) Microscopic view of a second Rickham reservoir
after it was tapped 5 times by 25G non-coring Huber needle.
(b) Microscopic view of Rickham reservoir showed no leakage from
punctures site after valve was connected with a manometer with
20 cm of H,O column.

CONCLUSION

Shunt taps should always be performed with small bore
non-coring Huber type needles as recommended by
manufacturers to avoid damaging the shunt system.
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