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ABSTRACT
In this report, we present a case of peripheral facial nerve palsy (FNP) due to injury of the facial nerve trunk that occurred during
tunneling of a VP shunt catheter. We aimed to present the preventive measures by taking the anatomical causes of this complication.
A 75-year old was stated a VP shunt surgery for treatment of Normal Pressure Hydrocephalus (NPH). His physical examination of
skull was revealed ecchymosis behind the right ear. The neurological examination revealed a peripheral FNP (Grade IV, House–
Brackmann Facial Nerve Grading System) with no alteration in lacrimation and taste sensation. A computed tomography (CT)
detected edema of the extratemporal segment of right facial nerve.
Surgeons performing ventriculoperitoneal shunt surgery should have comprehensive knowledge of the anatomical course of
facial nerve. In this way, they can beware to proper placement of the shunt catheter during the tunnelling procedure to prevent
complications.
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INTRODUCTION

H

ydrocephalus is a pathological condition with many
variations that is characterized by an increase in
cerebrospinal fluid (CSF). This increase results from
an imbalance between CSF formation and absorption (2). It
may occur due to various causes, or it may develop as part
of other pathological processes. The placement of a ventriculoperitoneal (VP) shunt is a common treatment method for
hydrocephalus. However, the complication rates for this procedure remain high (6). Shunt obstructions and infections are
the most frequently reported issues, but these interventions
can also lead to very rare complications.
In this report, we present a case of peripheral facial nerve
palsy (FNP) caused by a facial nerve trunk injury that occurred
during tunneling for a VP shunt catheter. Our purpose is to
identify potential measures to prevent such occurrences by
examining the anatomical causes of this specific complication.
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CASE REPORT

A 75-year-old male presented to our emergency department
with the chief complaint of not being able to close his right eye
completely and experiencing a mouth-angle deviation to the
left for two days. He was scheduled for VP shunt surgery to
treat Normal Pressure Hydrocephalus (NPH) five days ago. A
physical examination of his skull revealed ecchymosis behind
the right ear (Figure 1). His right nasolabial fold was flat, and
the patient was unable to wrinkle his forehead on the right
side. The neurological examination revealed a peripheral FNP
(grade IV, House–Brackmann Facial Nerve Grading System)
with no alteration in lacrimation and taste sensation. There
was no examination for or laboratory findings of an infection.
A computed tomography (CT) scan of the head and of the
temporal bone was performed, and it detected edema of the
extratemporal segment of the right facial nerve (Figure 2AD). In consideration of the clinical and radiological findings,
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the peripheral FNP was thought to have resulted from a blunt
trauma that introduced neuropraxia to the extratemporal
segment of the facial nerve during tunneling from the
peritoneum to the burr hole with a shunt passer. The patient
was managed conservatively with oral steroids, and one
month later he had fully recovered from his paralysis.
█

DISCUSSION

The placement of a VP shunt is a common procedure in
neurosurgery and remains the most effective treatment for
hydrocephalus. Despite this, the overall complication rates for
this procedure are still high (4). The associated complications
are most frequently related to the cranial and abdominal
spaces, but, during the formation of a subcutaneous tunnel,
complications of the skin, pleural space and lungs, heart, the
large veins of the neck, the foramen magnum, and the skull
base are also known to occur (6,10). Therefore, all anatomical
structures associated with the course of the shunt should be
meticulously examined closely for sings of infection, trauma, or
anatomic abnormalities before and after surgery. As reported
in our case presentation, the noted facial nerve segment that
was exposed to trauma during subcutaneous tunneling is one
of the these anatomical structures.
In the literature, only four cases of iatrogenic peripheral FNP
(as shown in Table I) similar to our case have been reported.
The two adult cases were described by Ramdasi et al. and
Alberio et al. (1,7). The possible causes of FNP following VP
shunt surgery for hydrocephalus for both cases were reported
as an extratemporal segment injury or edema occurring
after passive blunt trauma of the facial nerve occurred
during subcutaneous tunneling. The two other cases—of
which, one was an infant—were reported by Kumaria et al.
and Golpayegani et al. (3,5). The possible reason for the
development of FNP after VP shunt surgery in these two cases
was again evaluated as blunt trauma to the facial nerve. The
vulnerability of the facial nerve was attributed by the authors
to underdeveloped bony structures and thin subcutaneous fat
tissue in the mastoid area of these young patients. In another
case report, the reason for FNP development after VP shunt

surgery was evaluated as an iatrogenic injury of the facial
nerve nucleus at the fourth ventricle base (9).
The facial nerve can be separated into intracranial,
intratemporal, and extratemporal segments. The intracranial
segment arises from three different nuclei in the pontine
tegmentum, enters the cerebellopontine angle cistern, and
travels to the temporal bone through the internal auditory
meatus. In the temporal bone, the nerve travels a complex
course confined within a prolonged bony canal. The nerve
exits the skull at the stylomastoid foramen (SMF), becoming
extratemporal at this segment, supplying the stylohyoid
and posterior belly of the digastric muscles. It then the first
extracranial branch to arise is the posterior auricular nerve
before dividing into its peripheral branches. At this position,
the plane of the nerve is called the FN trunk between of its
exit from the SMF and its bifurcation. In the SMF, which is the
starting point, the nerve is bounded medially by the styloid
process and laterally by the mastoid tip. The length of the
FN trunk, as reported by Salame et al., is 16.44 +/- 3.20 mm
(12.20-18.68 mm) (8). Although the FN trunk travels under
the deep cervical fascia, the nerve is relatively superficial,
specifically, the distance from the skin surface is 22.4 +/- 3.8
mm (8).
For this reason, tunneling during VP shunt placement is
a potentially dangerous surgical step for the FN trunk.
The first step in minimizing blunt trauma to the FN trunk is
proper patient positioning. A roll should be placed under the
ipsilateral shoulder to turn the head fully toward the horizontal
plane. Nevertheless, the direction of tunnels (be they caudal
to cranial or cranial to caudal) at the first entry point should
be maintained in the subcutaneous tissue or fat plane and the
shunt passer should be close enough to the skin surface such
that it can be felt below the skin. If it feels as if more force
is required to advance the shunt passer, a separate incision
should be made, and retunneling should begin from that
location, especially in the areas of the deep cervical fascia and
skull base. Another measure surgeons can take is to place a
thumb over the inferior side of the mastoid tip or behind the
ear to prevent uncontrolled deep cervical fascia penetration.

Table I: Literature Review for Iatrogenic Facial Palsy After Ventriculoperitoneal (VP) Shunt Surgery

Number of
cases

Diagnosis

Ramdasi et al.
(2015)

1

Hydrocephalus secondary
to postoperative pseudomeningocele

VP

Alberino et al.
(2018)

1

Normal pressure
hydrocephalus

Kumaria et al.
(2018)

1

Golpeyagani et al.
(2019)

1

Study

HB scale

Outcome

Blunt trauma and
hairline fracture

Grade V

Grade I/II
(3 months follow up)

VP

Blunt trauma

Grade V

Complete recovery

Hydrocephalus secondary to
tectal plate glioma

VP

Blunt trauma

Unstated

Complete recovery

Hydrocephalus secondary to
optic pathway glioma

VP

Blunt trauma

Grade V

Complete recovery

HB: House-Brackmann facial nerve grading system.
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Shunt Possible cause of
pathway
nerve palsy
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CONCLUSION

Surgeons performing VP shunt surgery should have
comprehensive knowledge of the facial nerve’s anatomical
course. In this way, they can properly place the shunt catheter
during the tunneling procedure and thus decrease the chance
of complications.
█
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Figure 2: Non contrast axial (A), coronal (B) sagittal (C and D), early post-operative computerized tomography (CT) scan images.
Enlarged facial nerve and due to early post-op changes of increased patchy heterogeneity density in the fatty tissue can be seen on
the left side. Red arrows point to facial nerves on the right and left sides. OC: Occipital condyle, C1: First cervical vertebra, C2: Axis
vertebra, M: Mastoid process, C: Mandibular condyle, S: Styloid process.
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