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Ocular Rehabilitation with the
Enhanced Palpebral Spring

By Robert E. Levine, M.D.

Editor’s Note: Dr. Levine served for many
years as a member of the ANA Medical
Advisory Board. He is Clinical Professor
of Ophthalmology at the U.S.C. School of
Medicine, and Co-Founder & Co-Direc-
tor of the Center for Facial Nerve Func-
tion of the House Ear Clinic in Los Ange-
les, CA. As an oculoplastic surgeon with
a special interest in facial paralysis, he has
cared for thousands of patients with facial
paralysis over the past 30+ years. Dr.
Levine’s article titled “Modern Manage-
ment and Rehabilitation of the Eye in
Facial Paralysis” appeared in our Septem-
ber issue. The following article expands on
the topic.

he concept of using a spring to re-

I animate the upper lid in facial

paralysis was first introduced by

Morel Fatio and Laladrie in the early

1960's. | began performing the surgery in

1968 and now have a series of approxi-
mately 1500 spring implant patients.

How the Spring Works

The concept of how the spring works
is elegant in its simplicity. When the
opening muscle of the eyelid, the levator,
receives a signal (via the third cranial
nerve) to open the eye, the force of the
spring is overcome and the upper lid
opens (Figure 1A). When the levator
muscle receives an off signal (absent in-
nervation), as normally occurs when one
closes the eye or blinks, the spring takes
over and pushes the lid to the closed po-
sition (Figure 1B). During the next blink
cycle, the levator again opens the lid and
subsequently again the spring closes it.

The third cranial nerve enters the
eyelid from behind the eye and is there-
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Figure 1A. The active levator muscle
overcomes the spring and compresses it,
as the levator opens the eye.
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Figure 1B. The relaxed levator muscle
allows the spring to decompress, which
closes the eye.

fore unaffected by either an acoustic tu-
mor or the surgery for it. Therefore, even
in complete facial paralysis when the
closing muscle of the eye is unable to
close, the opening function of the eye re-
mains intact.

Since the operation of the spring is
dependent upon the third nerve innerva-
tion, it is the patient’s own physiologic
signal system which controls the spring’s
operation. Therefore, no conscious effort
to either close the eye, open it, or blink is
required. The spring seamlessly replaces
the role of the normal (now paralyzed)
closing muscle in the blink cycle.

Nonetheless, two limitations of the
spring remained to be ameliorated. First,
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Register Now!
Inside this newsletter is the registration
form and program details for
ANA’s 16th National Symposium!
The dates are June 20–22, 2003, and
the location is the Sheraton Anaheim
Hotel in Anaheim, California.
Sponsored by the House Ear Clinic,
the Symposium will bring together
pre- and post-treatment acoustic neuroma
patients, family members and
medical professionals for a weekend of
lectures, educational workshops, and
panel discussions.
Drs. Rick A. Friedman, William H.
Slattery, and Derald E. Brackmann are
serving as the program co-chairmen,
and have developed a well balanced
and innovative program to discuss and
explore new horizons in acoustic neuroma
treatment.
Plan now to attend! Your completed
registration form should be mailed
or faxed to the ANA Symposium Registration
Office in care of Leong & Associates
of Bethesda, Maryland. Leong
& Associates is a conference planning
organization helping ANA by providing
planning and logistical support to
ensure the success of the Symposium.
Program co-chairmen:
Drs. Rick A. Friedman, William H.
Slattery, and Derald E. Brackmann
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selected patients who had complete fa-
cial paralysis and were expected to re-
cover in approximately one year, such as
patients following facial nerve re-anas-
tomoses, nerve grafts, and VII-XII anas-
tomoses. At that time the intent was to
use the spring primarily for the short
term and remove it when the facial
nerve again began to function. In fact,
that is what | did in many patients.
However, some patients recovered func-
tion around the eye only partially, or
not at all, even in cases where the lower
face did recover. In those patients the
spring was left in as a long-term prosthe-
sis. Some have had the device for more
than 20 years and others for shorter pe-
riods. Some springs have worn out and
have needed replacement. Nonetheless,
the experience showed us that patients
with long-term facial paralysis, i.e.,
those who could not look forward to fur-
ther recovery, were also candidates for
spring implants.

Over the years, the enhanced palpe-
bral spring procedure has moved from
only a means to protect the eye to a re-
habilitative surgery. By restoring long-
term lid function, it has become possible
to elevate the brow in those patients
who previously depended on brow droop
to protect the eye. It has also become
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possible to consider corneal transplant
surgery in patients with prior corneal
scars with the realistic anticipation that
the cornea would not scar again from ex-
posure. Similarly, some eyes that were
turned in (due to a concomitant sixth
nerve problem) were not considered
candidates for strabismus surgery because
of the blurred vision caused by frequent
ointment use. Those eyes became candi-
dates for strabismus surgery after spring
implantation.

Those patients who could indeed re-
duce their ocular lubrication to a point
where useful vision was once again pos-
sible further benefitted generally by be-
ing able to regain binocularity. They
could therefore more confidently under-
take those tasks which required binocu-
larity, such as driving a car or flying
an airplane.

We also learned that in some patients
it made more sense for the neurosurgeon
or neuro-otologist performing VII-XII
anastomoses to aim for successful rein-
nervation of only the lower face, leaving
the spring and related procedures to care
for the eye problem. In some such in-
stances, the possibility of a partial VII-
X1l anastomosis without loss of tongue
function then became a possibility.

Issues of lower lid position, brow posi-
tion and upper lid entropion are general-
ly addressed at the same time as spring

implantation. The surgery can be per-
formed on an outpatient basis with a
combination of local anesthesia and
minimal intravenous sedation by an
anesthesiologist

The Spring and MRI Studies

The current wire being used for spring
implantation is MP35N, a alloy with a
long track record in pacemaker leads and
other biomedical applications. This wire
contains less than 1% ferrous metal and
is therefore non-magnetic. Even though |
have never seen a problem arise from a
magnetic resonance imaging scan in a
patient with a palpebral spring even
when | was using stainless steel wire,
with the current wire there is not even a
theoretic concern of any interaction be-
tween the wire and the magnetic reso-
nance imaging scan.

Summary

Because of my special interest in the
ocular manifestations of facial paralysis,
I have had the privilege of caring for
thousands of patients with facial paraly-
sis. | have found the enhanced palpebral
spring surgery to be the best procedure
for reanimating the paralyzed upper lid.
It both protects the eye and becomes
the cornerstone of a program of rehabil-
itation for the face and the patient as
a whole.
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NAME:_________________________________________________
ADDRESS:_______________________________________________
CITY:_______________________ STATE: ______ ZIP: ___________
PHONE: ___________________ E-MAIL: _____________________
❏ Pre-Treatment Patient ❏ Post-Treatment Patient ❏ Other
We accept credit cards: ❏VISA ❏ Mastercard
Account number: __________________________________________
Expiration date: ___________________________________________
PLEASE MAKE CHECK PAYABLE TO: Acoustic Neuroma Association,
600 Peachtree Parkway, Suite #108, Cumming, GA 30041
All donations are tax deductible as the
law allows and those over the Basic
Annual Membership level will be
acknowledged by letter.
MEMBERSHIP/DONATION FORM
• Receipt of NOTES, our quarterly newsletter
• Informational booklets related to acoustic neuroma
• Invitation to a biennial symposium on acoustic neuroma
• Access to a network of local support groups across the country
In addition to these benefits, membership supports:
• Our Home Page on the Internet with a guest book for
comments and a discussion group
• A registry of statistical data on acoustic neuroma treatments
Categories:
___ Basic Annual Membership . . . . . . . . . $ 35
___ Basic International Membership. . . . . $ 50
___ Medical Professional Membership . . . $100
___ Patron . . . . . . . . . . . . . . . . . . . . . . . . . . $100
___ Benefactor. . . . . . . . . . . . . . . . . . . . . . . $250
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