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1 INTRODUCTION

1.1 The facial nerve

The facial nerve consists of a motor and a sengart the latter being frequently described
as the nervus intermedius (pars intermedii of \Wigh The nerve contains 10 000 fibers out
of which7 000 are myelinated motor fibres. Most tbe motor fibers travel to the

extratemporal portion of the facial nerve and ivaéx the muscle of the face, scalp, and
auricle, the buccinator and platysma, the stapedngsstylohyoideus, and posterior belly of
the digastricus. The remaining 3 000 fibers braoi€tprior to the stylomastoid foramen and

provide autonomic and special sensory innervationthe salivary and lacrimal glands as
well asconvey tastesensations from the anteriorthiwds of the tongue. They also provide

sensory fibers to the posterior aspect of the eatexuditory canal.
1.2 The primary function of the facial nerve

The primary function of the facial nerve is to eags voluntary behaviour and spontaneous
emotions via innervating twenty-three facial musclen each side of the face.Facial
expressions are ranging from phasic, short-lastingven flash-like muscle contractions
representing momentary emotions or voluntary agfs,to tonic, long-standing muscle
activation representing moods or dispositions. Dgerta the facial nerve affects all muscles
of the facial expression thus facial paralysisne of the most devastating peripheral nerve
injuries. Patients suffer serious functional, cosmend psychological problems with
impaired ability to communicate both verbally arahsverbally. The loss of oral competence
may lead to drooling and difficulty with articulah.Loss of eye sphincter function, especially
in the absence of tearing, can lead to blurredomisiexposure keratopathy and corneal
ulceration. The most dramatic impact of the paralys however its psychological effect

which may lead toisolation and fear of interactith others.
1.3 The facial nerve palsy-aetiology and pathophysiolgg

Facial nerve palsy could be temporary or permaraat could manifest itselfin partial

weakness to total paralysis of the mimic muscles.glade of dysfunction depends on the
aetiology, the localization and degree of the nenjary.Trauma, herpes zoster oticus,
polyneuritis, Borrelia, tumor, diabetes mellitusdasurgery are known etiologic and/or

concomitant factors involved in the disease.



When the relevant cause of palsy is idiopathic,dbwdition is known as Bell's palsynamed
after Sir Charles Bell (1774-1842).In the first fhaf the 1%'century, he discovered the
function of the facial nerve and attracted theraibe of the medical world to facial paralysis.
Although he has long been considered to be thetbirslescribe idiopathic facial paralysis,
recent publicatio’sconcluded that Cornelis Stalpart van der Wiel whs first to record
Bell's palsy in 1683. In 1804 and 1805, Evert Jdwrilassen a Thuessink (1762-1832)
published what appears to be the first known extenstudy on idiopathic peripheral facial
paralysié. He believed that idiopathic peripheral facialgigsis was caused by rheumatism'
or exposure to cold. Despite the fact that manyero#tiological theories have since been

proposed, this hypothesis persists even today.
1.4 Classification of the facial nerve palsy

There is no single classification system that cascdbe all the many variations of nerve
injuries. Most systems attempt to correlate the@egf injury with symptoms, pathology and
prognosis. In 1943, Seddbimtroduced a classification of nerve injuries lthse three main

types of nerve fiber injury and whether there istowity of the nerve. The three types are:

axonotmesis, neuropraxia and neurotmesis (Table 1.)

Table 1. Seddon’s classification of periferial reemjuries

Neuropraxia Axonotmesis Neurotmesis
Pathological
Anatomical continuity Preserved Preserved May be lost
Essential damage Selective demyelination Nerve fibers interrupted Complete disorganisation
Clinical
Motor paralysis Complete Complete Complete
Muscle atrophy Very little Progressive Progressive
Sensory paralysis Usually much sparing  Complete Complete
Autonomic paralysis Usually much sparing  Complete Complete
Electrical phenomena
Reaction of degeneration  Present Present Present
Nerve conduction distal Preserved Absent Absent
Motor-unit action potential Absent Absent Absent
Fibrillation Occasionally detectable Present Present
Recovery
Surgical repair Not necessary Not necessary Essential
Rate of recovery Rapid, days or weeks  1-2 mm/day 1-2 mm/d after repair
March of recovery No order According to order of  According to order of
innervations innervations
Quality Perfect Perfect Always imperfects

In 1953 Sunderlandcreated a more detailed classification system d®sgrthe severity of

the nerve injury, summarized here:
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« 1% degree(Seddon’s neuropraxia): electrical condoct® blocked but axoplasmic
flow continues bidirectionally. Usually it is resubf compressive leasion or mild

trauma. This is the least severe form of nerverypjusually with complete recovery.

« 2" degree (Seddon’s axonotmesis): axonal continugty ldst and wallerian
degeneration sets in distally. Mainly seen in crugjry.The prognosis is good

because of the preservation of the endoneurinum.
« 3“degree: the endoneurinal tube is disrupted.

« 4" degree: the endoneurinum and the perineurinundiarapted and fascicles are no

longer segregated.

5" degree: the endoneurinum, the perineurinum anteagnum are disrupted.

Wallerian degenerationand loss of endoneurial siracharacterized these lesions. This form

of injury has variable and sometimes unpredictabkeome.

To predict the prognosis it is essential to asesslegree of palsy. The classical test for this
is the electroneurography (ENoG).It is non-invasavelrelatively easy to use, although it can
involve various errors, relating particularly toetluse of the surface electrode and to the
comparison of the paretic and normal side. Jédl¥tave proved that measuring the facial
nerve conduction velocity is a more reliable methiodprognostic consideration; however

because of its invasibility it is not justified fatl patients, but can be very useful in bilateral
palsy.

Another feature affecting the clinical appearansegque to facial nerve injury, is the effect of
aberrant facial nerve regeneration. This faultypuéng results in secondary defects such as
synkinesis, hemifacial spasm, contracture, hypaiacwwrocodile tears and dysgeusia. The
phenomenons of secondary defects contribute toabhwadisfigurement and decreased quality
of life therefore theyare difficult to ignore in awverall assessment of the facial nerve
functior®’.Despite of their prominent nature some gradingesys do not address secondary

defects.
1.5 Measurement of facial movements, the facial nervergding systems

When assessing the function of the facial nervis, ithportant to measure disability from the

onset to various stages of recovery and to detemmiges over time or after treatment.In the
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past few decades several, internationally accepystems have been proposed by different
authors, yet most of the existing grading systerasabjective. Due to the lack of objectivity,

overall assessment of the facial function in a @@st manner has proven to be difficult.

The subjective scales have two main types. Gragesaevith an overall impression of facial
nerve function have been proposed by House-BrackifamMay et al®and Peiterséfl
Regional weighted and unweighted scales - like tWanagihard® and the
Sunnybrook’Grading Scale — evaluate different areas of the, fgrade each individual facial
movement and then summarize the grades.The mawbdck of these scales is that — as with
any evaluation involving subjective examination niterobserver variability is particularly
difficult to overcome in the assessment of the fadatle differences in skin wrinkles and
surface contour may confound the application afirats gradations.

In an attempt to address the shortcomings of stilagescales several objective scales — based
exclusively on measurement — were developed likeStenneff, the Burres-Fisct and the
Nottingham systenia However, they often involve the need for presiseasurements and
mathematical calculations, are complicatedand toresuming thus impractical to be used in

the everyday otolaryngology practice.
1.6 New objective methods for evaluating the facial nee palsy

Anobjective international standardised method, Whe easy to perform at a low cost and
with a minimal requirement regarding time and eqepts can bea useful clinical tool to
monitor clinical changes in subjects with facialgyalt can also be used to measure results in
randomised trials of the treatment of facial padgy to assess post-operative facial palsy
when performing clinical audit after skull basegzary.

The Glasgow Facial Palsy Scale (GFPS) is a receteloped, objective and quantitative
assessment of facial palsy, developed by Brian §Ret al.*®". It is based on the digital
processing of a video recording. Based on the asitlexperience this method provides a

faster and simpler measurement opportunity comparedrlier objective methods.
1.7 Conservative management of facial nerve palsy
1.7.1 Bell's palsy

Bell's palsy is the most common acute mononeurgpatid is the most common cause of

acute facial nerve paralysis. The largest (18gtiiavolving 2786 patients) current systematic
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review and meta-analysis for pharmacologic treatmeancluded thatcorticosteroids
effectively reduce the risk of an unfavourable oute in Bell pals{. Antiviral agents, when
administered concurrently with corticosteroids, mmagult in additional benefit.Evidence of
the effectiveness of corticosteroids appears tsttmager than that of antiviral drugs, and they
tend to be most effective when given within thresyd of the appearance of symptoms.
Another large randomized, double-blind, placebotrmdied multicenter study made between
2001-2006 by Mats Engstrom et'&howed that patients who received corticosteroiti dna
shorter time of complete recovery and their outcatn&2 months were more favourable than
that of those who did not receive prednisolon. ¥ialavir was not proven to be effective and
did not influence corticosteroid treatment.

1.7.2 Management of the eye

The most dangerous complication of facial nerverigg is the paralysis of the orbicularis
oculi muscle with implication for the lid closutdormal eyelid closure consists in 85% of the
upper lids lowering and in 15% of the lower lid \@&on. The lagophtalmus and the
consequent corneal exposure with the interruptiaime tear film may result already in short
term in various ophtalmologic complications fronrmple ocular discomfort to the loss of
vision. Therefore it is of paramount importancecase of facial nerve injury (due to any
cause) that the management of the paralysis inglygtevisions for adequate corneal
coverage. In case of temporary palsy the prior lngdhtologic treatment is conservative and
symptomatic such as ophthalmic drops and ointnmmaoisture chambers and taping of the
lower lid into proper positidfl. In case of severe lagophtalmus temporary liditaadsing
external weights can be uséful

1.8 Surgical management of the facial nerve palsy
1.8.1 Dynamic and static facial reanimation

Severe and long-standing facial paralysis leadsdignificant deterioration in quality of life
(QOL) owing to serious esthetic and psychologiogdairments. Surgical rehabilitation aims
at restoring the symmetry of the face not only nigimest but also during emotional and
voluntary motions such as smiling and eye closDiferent procedures of dynamic
reanimation have been attempted, such as nengpwsition with the hypoglossal nef{é*
24, 25, 26, 270

rwith the accessorius neffecross-face nerve graft *that could beassociated to
the ,babysitter” techniqu&’, muscle transposition (temporalis, masseter) ** *>and free
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muscle flap®® 3738 394041 angthening temporalis myoplasty and hypoglo$seial (XII-

VII) coaptation are both popular techniques, altffono procedure achieves perfectcosmetic
results. Evaluation of the results remainscontreiaébecause surgeons tend to overestimate
thesuccess of the surgery. Results are heterogemstheir analysis involves different
grading systems andthe available scales were de@ko grade facialpalsy rather than the
result of facial rehabilitation.

1.8.2 Reanimation of the eyelid function

Surgical intervention may be required for patiemt®se temporary palsy did not recover
after several month and the eyelid closure isstiticomplete, whom have failed the medical
therapy and have ophthalmologic complications anchse of definitive palsy. In Hungary
lateral tarsorraphy is the classical and most featjy used surgical method to provide
corneal coverage. Although this procedure is eapetform, it has many limitations:
provides poor corneal protection, the result isyoetscally unsatisfactory and limits the
vision*2. Another simplesurgical method which can be apipdis a temporary solution is the
central tarsorraphy which provides a good corneaérage, but its aesthetic outcome is
worsewhile causesmore significant visual limitatiban lateral tarsorraphy. In the past
decade the management of the lagophtalmus hadicagiy improved worldwide. The most
popular and widely used static procedure is theeupg gold weight implantation which can

be coupled with lateral canthopexy in case of Hetabtropion.
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2 AIMS OF THE THESIS

2.1 Introduce a new diagnostic and therapeutic protocol

Our goal is to build a standard facial nerve pajsgstionnaire which is available in everyday
practice, simple enough for use in an ordinary Huiggn ENT department and covers the

following areas:
1. Patient’s data
2. Questions about aetiology and risk factors
3. Result of physical examinations and facial tests
4. Result of objective and subjective measuremengwvatuate the grade of the palsy
5. Which treatment the patientreceived
6. Results of the regular follow-ups

At the same time we also set off to provide a nberdpeutic protocol to standardize the

treatment of the acute unilateral facial nerveyals
2.2 Introduce a new, objective facial grading system

The Glasgow Facial Palsy Score is a recently deeelmbjective computerised method for
the evaluation of the facial nerve function. Byraalucing this new facial grading system for
the first time in Hungary, our objective was to quare the results obtained from this method

with those obtained by traditional clinical meth@dsepted in different parts of the world.

2.3 Compare the different surgical methods of the faciareanimation in case of
irreversible facial nerve palsy

The purpose was to compare end-to-end and endieoXdi-VIl coaptation with lengthening
temporalis myoplasty in the rehabilitation of fdgalsy. The results were graded by 2 panels,
one of ear, nose, and throat surgeons and plasgeaens, and the other a nonmedical jury,
using the above grading systems and other evahsatbthe face. In addition, patients self-

assessed QOL after the surgery.
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2.4 Introduced new management options in the treatmenof paralytic lagophtalmus

and ectropion

In the past decade the management of the lagopimahas significantly improved worldwide
and the most popular and widely used static praseds the upper lid gold weight
implantation which can be coupled with lateral bapexy in case of notable ectropion. The
authors refer about their first experience withsthevo surgical methods in Hungary.
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3 METHODS

3.1 Facial Palsy Questionnaire

In the current medical practice usage of protoewmld questionnairesis becoming more and
more common. This also applies to the managemetheofacial nerve palsy where there are
several international examples for the usage oh standard protocols, amongst others, in
France. At present in Hungary the evaluation aedttnent methods of the facial nerve palsy
are strongly dependent on the individual prefersrasel unique experience of the person the
patient first meets. This ad-hoc approach makaeatly impossible to scientifically evaluate
the efficiency of the applied treatment methoddedves a greater margin for errors and on
the end lessens the patient’'s chances of reco@enysequently, thereis a significant need to
standardize the diagnostic steps and the therapledpby developingand applying a new
protocol.

| set out to develop this new protocol using mingational experience as a baseline.My aim
was to include in this protocol the criteria mened above (section 2.1): aetiology, risk
factors, case history, result of the physical exeation, facial test and grading system and
treatment’s options. As the patients need to bev@d up, the questionnaire (Appendix 1)
also included a follow up section. The questiormawas part of theseparately created
treatment protocol which was made available forredidents and nurses in the in-patient
department. As many patients with sudden, unilafacial palsy arrive during the night and
week-end, the protocol let all medical staff knowhatv they should do with the
patient(Appendix 2).Thisprotocol also helped ouestific work to compare the therapeutic
outcome of the different patient populations.

3.2 Subjective and objective evaluation of facial nervpalsy

In the Facial Palsy Questionnaire | used threeestibe and two objective staging systems to
assess the grade of the facial palsy at the fixameation and later on to measure the

recovery at the regular follow-up visits.
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3.2.1 Subjective facial nerve grading scales

The commonly accepted gross scale is the HousekBi@m Grading Scale (HBGS)hich

is the standard adopted by the American Acaden@tofaryngology Head and Neck Surgery
(Table 2.).

Table 2.House-Brackmann Grading Scale

I Normal symmetrical function in all areas

Il Slight weakness noticeable only on close inspection
Complete eye closure with minimal effort
Slight asymmetry of smile with maximal effort
Synkinesis barely noticeable, contracture or spaissent

[} Obvious weakness but not disfiguring
May not be able to lift eyebrow
Complete eye closure and strong but asymmetricaktimmovement with maximal
effort
Obvious but not disfiguring synkinesis, mass movenoe spasm

\Y Obvious disfiguring weakness
Inability to lift brow
Incomplete eye closure and asymmetry of mouth migiximal effort
Severe synkinesis, mass movement or spasm

\% Motion barely perceptible
Incomplete eye closure, slight movement corner lout
Synkinesis, contracture and spasm usually absent

VI No movement, loss of tone, no synkinesis, contraabu spasm

It requires the subject to perform a series of emeents which are clinically assessed and
subjectively assigned to an overall grade from @riathormal) to Grade VI (ho movement).

It has the advantage that it is quick and easyetéopm, does not require any technology and
produces a single figure description of facial fimt. The main disadvantages are that as it
requires a subjective evaluation of movement theiatra and inter observer variation and
that a single overall figure does not allow foresssnent of regional differences in funcfion
Also as it categorises motor function jointly wigcondary defects the presence of synkinesis

limits the assessment to Grade Il or higher.

The Yanagihara Grading Scale (Y&'S¥ the standard method used in the Japanesdititera

It is obtained by the subjective assessment of sgtametry at rest and nine different facial
movements using a three step grading (0-2-4) whibken summated give a scale from 0
(total paralysis) to 40 (normal) (Table 3.). It Hhe advantage that it separately analyses the
different regions of the faé&but does not take into account any secondary &gjue



Table 3. Yanagihara Grading Scale

18

normal weak no motion

1 Atrest 4 2 0

2 Wrinkle forehead 4 2 0
3 Close eye normally 4 2 0

4 Close eye forcefully 4 2 0
5 Close eye only on involved side 4 2 0

6 Wrinkle nose 4 2 0
7 Blow out cheeks 4 2 0

8 Whistle 4 2 0
9 Grin 4 2 0
10 Depress lower lip 4 2 0
Total (%) 40 (100) 20 (50) 0 (0)

The Sunnybrook Grading Scale (SB&SB)a composite weighted score from the subjective
assessment of resting asymmetry (O to 2) in thegens with the sum multiplied by five, the
voluntary excursion during five standard movemdmts 5) with the sum multiplied by four
and assessment of any synkinesis associated witkatine voluntary movements (0 to 4) and

summed (Table 4.).

Table 4. Sunnybrook Grading Scale

Resting symmetry Symmetry of voluntary movement Sykinesis

= E .5 5 E,8 &g g
oE £E o E£EB82 E2 2 T § &
B¢ 28 £3 SEE S$E s E 8 3

2 "2 "5 gt8 g2s z °

Normal 0 forehead 1 2 3 4 5 0 1 2 3

Narrow 1 wrinkle

Wide 1 gentleeye 1 2 3 4 5 0 1 2 3

eyelid surgery 1 closure

Nasolabial fold

Normal 0 open 1 2 3 4 5 0 1 2 3

Absent 1 mouth

less pronounced 1 smile

more pronounced 1 snarl 1 2 4 5 0 1 2 3

Mouth

normal 0

corner drooped 1 lip packer 1 2 3 4 5 0 1 2 3

corner pulled up/out

Resting symmetry score
TOTAL

Voluntary movement score Synkinesis score
Voluntary Movement x 4 minus Resting Symretry x 5 minus Synkinesis
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The final score is produced by subtracting the asgtny and synkinesis scores from the
voluntary movement score giving a scale from O teoamal result of 100. Because of the
large number of assessments and gradings thisnsystenore sensitive to small changes in
function and synkinesis in the different regionsd ahas been shown to have good
reproducibility’®. It is however time consuming and as all the assests are subjective it has
the same disadvantages as the House-Brackmanm@r&dale and the Yanagihara Grading

Scale.
3.2.2 Objective facial nerve grading scales

The Stennert-Limberg-Frentrup Scale (SLES)commonly used in the German literature and

has separate scores for paralysis and secondagtsl¢Table 5.).

Table 5. Stennert- Limberg- Frentrup Grading Scale

Motility score 0-10 Secondary defect score
At Rest Hyperacusis yes no
eyelid difference <3 mm >3mm Dysgeusia yes no
ec ectropion No Yes Synkinesis
nasolabial fold less No Yes forehead yes no
pronounced eye
angle mouth depressed <3 mm >3mm nasolabial fold
Voluntary Movement mquth
chin
forehead wrinkle >50% Yes No more than 3 regions yes no
lagophthalmos moderate  No Yes Spasm
effort
lagophthalmos No Yes Moderate yes no
maximum effort
upper and lower canine Yes No Severe yes no
teeth visible
all 2nd upper incisor Yes No Disturbing yes no
visible
Philtrum/angle ditance >50% <50% Lacrimation
shortening with whistle
< 30% yes no
<30% on complete yes no
eye closure
0% yes no
Contracture yes no
Crocodile tears yes no

Paresis index: Secondary defect index:
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The paralysis score is obtained by a combinatiocoofiparisons with the normal side of the
resting tone in the four regions of the face plosnparisons of six motility assessments
during voluntary movements each with score of Odionilar and 1 for significantly worse
than the normal side. Added together a result &f Bormal and 10 a total paralysis. The
secondary defect score is obtained by assessingrésence or absence of seven separate
symptoms. As most of the assessments result inaayb“Yes/No” value, the scale has low

observer variability but is time consuming to use.
3.2.3 Glasgow objective facial nerve grading system

The Glasgow Facial Palsy Scale (GFPS) is a recemglyeloped objective method of
measuring both the House-Brackmann grading andniheement in the different regions of
the face. A computer programme is used to autoalbtimeasure the pixel changes in both
sides of the face produced during 5 standard mortanéJsing a Sony Handycam DCR-
PC105E camera each subject had a video recorddd m#iforming the five movements:
raise eyebrow, close eye gently, close eye tigbtggw-up nose and full smile. The data from
the camera was passed via a FireWire cable with 2894 FireWire sockets to a 1.73-GHz
Laptop preloaded with the Glasgow Facial Palsy &gaibgram which analysed the pixel
changes in the video. The pixel changes on theepltsde of the face are compared to those
in the corresponding regions of the normal side.

Specially trained Artificial Neural Networks areeth used to assess the relationship of the
pixel changes to the clinical grading of not oritye tHouse-Brackmann overall function but
also the function in the different regions of tlaed’. By using this system it is possible to
produce a consistent objective measurement of tieeath House-Brackmann grading and
also the movement of the different regions of @eef For ease of interpretation in a clinical
setting the results are presented in a form sindlaan audiogram with the regional standard
movements rather than frequencies along the x amds the degree of palsy rather than
decibels on the y axis. A Facogram graph can tleprbduced in a similar time taken to

produce an audiogram. Examples of a moderate ardae palsy are shown in Fig. 1.



21

Fig.1. Glasgow Facogram
a: Left severe facial palsy - HBGS Vb: Left modeffatial palsy - HBGS I
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The programme is automated and as there is noresmgeint for facial markers, head fixation
or special lighting the assessment can be carrigdiro a clinical environment by an

audiometrician or audiovisual technician. A latersion of the program will accept an input
from any camera that Windows XP or higher recognas®d has a MiniDV digitaltape format

output via a FireWire.
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3.3 Study population
3.3.1 Glasgow Facial Palsy Scale

Over a six month period 40 consecutive subject$ aitunilateral facial palsy attending a
tertiary referral clinic were recruited for testinbhe subjects were 28 females and 12 males
aged between 8 and 82 years with a mean age off&2aetiology of the facial palsies is
shown inTable 6.

Table 6. Aetiology of palsy

Aetiology Number
Bell’'s palsy 29
Postoperative 6
Ramsay-Hunt syndrome 4
Temporal bone fracture 1
Total 40

Consent was obtained to store and analyse videodiegs of the subjects.
3.3.2 Facial reanimation

42 patients underwent reanimation surgery for fap@sy from 1998 to 2005 in the

Lariboisiere Hospital in Paris. Patients had cornplend irreversible facial palsy largely
secondary to cranial base surgery or secondaryiddlenear cholesteatoma surgery, parotid
tumor extirpation, or temporal bone fracture. Thase was idiopathic in one case (Table 7.).
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Table 7. Etiology of the facial palsy in 42 patgent

Aetiology End-to-end End-to-side Myoplasty
Vestibular schwannoma 8 11 2
Facial nerve schwannoma 2 1 0
Geniculate ganglion hemangioma 0 1 2
Other intracranial tumors 2 1 3
Middle ear cholesteatoma 3 1 0
Parotid surgery 0 0 2
Temporal bone fracture 1 1 0
Idiopathic 0 0 1
Total 16 16 10

Facial rehabilitation involved lengthening tempaahyoplasty(n = 10) or XII-VII coaptation
(n = 32) by either classic end-to-end (n = 16) wd-&-side coaptation with interpositional
jump graft (technique of May et 4t n = 16). Indications for myoplasty were a fagalsy
occurring after parotid tumor extirpation or foetlong-standing facial palsy. For this reason,
mean duration of facial palsy (interval between dhset of the palsy and rehabilitation) was
higher in patients undergoing myoplasty than cdapta(6.4+10.33 versus 0.82+1.4 yr,
respectively). The mean follow-up was 115.75+56 thenfor the end-to-end coaptation,

38.1+15 months for the end-to-side coaptation,4$18+26 months for myoplasty.
3.3.3 Lateral canthopexy and upper lid gold weight implar

Between July 2009 and December 2009 we perforntedalacanthopexy and upper lid gold

weight implantation on three patients.

The first patient was a 69-year-old male patienthwiight malignant parotid tumour
(undifferentiated spindle cell carcinoma) and perafively intact facial function. In March
2008 we performed a total parotidectomy and righective neck dissection of lymph node I-
IV with the sacrifice of the facial nerve. The pati is clinically tumor-free since the
intervention. Due to the development of lagophtarhea used, on a daily basis, artificial tears
and corneotrophical gels, protective eye glassek aaclusive dressing for the night. His
lagophtalmus associated with a gradually more amdenpronounced ectropion lead to

recurrent conjunctivitis (Fig.2).
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Fig.2. Conjuctivitis secondary to

paralytic lagophtalmus and ectropion

In this situation we proposed to perform laterahtbapexy and upper lid gold weight
implantation. As the cost of the gold implant ist rsubsidized by the Hungarian social
insurance agency we performed first the correctibectropion by lateral cantopexy. After
the canthopexy, along with continued conservating symptomatic treatment, the patient
had no more conjunctivitis, but the eyelid closwas still insufficient. As a second step we
performed the more expensive gold weight implaotatThe appropriate weight was selected
for the patient preoperatively: the different wagt0,8-1,4 g) were placed temporarily on the
upper lid below the superior limbus with the eyeem\ slight overcorrection is desirable

since the levator muscle appears to strengtheopesitively.

Our second patient was a 51-years-old female gatigh adenocarcinoma of the left parotid
gland. We performed total parotidectomy and supomid neck dissection with the
resection of the facial nerve in November 2007, tfagient is tumor free since the
intervention. Even though her postoperative lagalpiis and ectropion did not cause any
ophthalmologic complication with the regular use ahtments and eye drops, she was
disturbed by the dysfunction and its aesthetic equence. The patient — after being
thoroughly informed about the possible surgicahm@ation methods — chose to undergo only
the lateral canthopexy as the initial treatmentclvlwe performed in August 2009. After the
intervention her eyelid-closure became considerdigiter, but still not complete (Fig.3.).
Thus nine month later after a preoperative weigection (Fig.4.) we also performed the

gold weight implantation.
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Fig.3. Eyelid closure after lateral
canthopexy

Fig 4. Preoperative weight
selection

The third patient was a 51-years-old man who werdugh two parotid surgeries because of
recidive pleomorphic adenoma of the right parotehd: lateral lobectomy in 1995 and total
parotidectomy in 2006 in abroad. Since the secaotahiention he had definitive facial nerve
palsy. We first met him because of a new recidif’/dnis pleomorphic adenoma which we
removed in September 2009. We performed laterahopexy and gold weight implant in
December 2009 because of incomplete eye closuge(fi

Fig.5. Preoperative eyelid closure
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3.4 Surgical techniques
3.4.1 Hypoglossal-facial nerve anastomosis

All surgical procedures were performed by 3 sen Fig.6. Xll-VII jump anastomosis
head and neck surgeons with a broad experienceeir

management of facial palsy rehabilitation.

For the end-to-end XII-VII coaptation, the ipsilate
hypoglossal nerve was divided as distally as ptessib
transferred toward and sutured to the trunk ofdicel

nerve in the parotid area.

For the end-to-side coaptation with interpositiojuethp

graft a cable nerve graft involving the greateri@uar

nerve was interposed between the distal facialenand the hypoglossal nerve (Fig.6.).

The partial section of the hypoglossal nerve (305@%) was performed beyond the
descendent hypoglossal branch to reduce grimaairfgatal movement during swallowing
(Fig.7-8.)

Fig.7.End-to-side hypoglosso- Fig.8. Intraoperative picture of an
facial anastomos end-to-side anastomosis

3.4.2 Temporalis myoplasty

For lengthening temporalis myoplasty as describetidbbé®* the temporalis muscle was
separated from the temporal fossa and was mobilitedendon was detached from the



27

coronoid process and sutured to the subcutaneesses of the superior lip and to the
modiolus through a nasolabial incision, respectivggdeep arterial temporal pedicles (Fig.9).

Fig.9.Temporalis myoplasty- technique of Labbé

3.4.3 Eyelid reanimation

Lateral canthopexy: in local infiltration anaesilhes small subciliary incision was made in
the lower lid crease laterally, the lateral palp¢ligpament was identified and firmly attached
by non-absorbable suture to the periosteum onrtheriaspect of the orbital rimto shorten
and tighten the lower rid (Fig 10.). To finish teargery and to decrease the skin excess

wedge excision of the lateral lower eyelid was qerfed.

Fig.10. The lateral palpebral ligament
is identified and attached by non-
absorbable suture to the periosteum on
the inner aspect of the orbital rim to

shorten and tighten the lower rid

Upper eyelid gold weight implant: the pre-existiegelid crease is marked 3-4 mm from the
upper lid margin with fine-tip marking pen justgiily wider than the width of the gold
weight. In local anaesthesia we perform a 2,5 amrsion through the skin and subcutaneous
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tissue and by blunt dissection we create a pockéthwill accommodate the weight between
the orbicularis oculi muscle and the tarsus (Fig.1The gold weight is placed then in this
pocket and fixed to the tarsus with 5-0 synthetmnofilament suture through each of the
three holes. The wound is closed in two layersgi&if® polyglactin for the deep layer and

running 6-0 nylon suture for the skin.

Fig. 11. 2,5 cm incision through the
skin and subcutaneous tissue and by
blunt dissection creation of a pocket
which will accommodate the weight
between the orbicularis oculi muscle

and the tarsus

3.5 Evaluation
3.5.1 GFPS versus classical grading systems

3.5.1.1Medical jury

The videos were then also individually assesse8 inglependent ENT Specialists (Drs K.G.,
R.L: and SZ.B.) who graded each subject using thigestive House-Brackmann Grading
Scale, Yanagihara Grading Scale and Sunnybrooki@y&ttale and the objective Stennert-
Limberg-Frentrup Scale.

3.5.1.2 Statistical analysis

The results obtained from the subjects with the materised Glasgow Facial Palsy Scale
assessment were compared to the 4 standard clmiettdods of assessing facial palsy by
plotting the results on individual scatterplotsOfe-sample Kolmogorov-Szmirnoff test was
applied to assess the presence of a normal distniburhe Pearson correlation coefficient
was measured in the presence of a normal distoibuind the Spearman correlation
coefficient measured in the presence of an abnodmsaibution (Statistica 8.0 software). In
both methods the linear correlation coefficientn@@asures the strength and direction of any
relationship between the two variables
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3.5.2 Facial nerve reanimation surgery

3.5.2.1Medical and non-medical jury

For the evaluation of the results of surgery, awiof the patient was recorded with the face
at rest, during voluntary motion of the 10 group$agial muscles, during expression of the 6
main emotions (happiness, sadness, anger, disguptjse, and fear), and during a short free
conversation that allowed evaluation of spontanesxjmession. Medical and nonmedical
juries then evaluated the recording. The mediaal ponsisted of three ear, nose, and throat
surgeons and two plastic surgeons. The nonmedissl ipcluded four people selected
according to their ability to analyze the cosmetfpearance of a face; a cameraman, a
filmmaker, anesthetician, and an artist paintethBories were blinded to the procedure used.
The medical jury evaluated the facial rehabilitatissing 4 classic systems to grade the face:
House-Brackmarth Sunnybrook, Yanagihar&, and Freys€“qTables 2-4, 8.).

Table 8. Freyss score for the motility of 10 muarcgroups (0-3)

Gl Frontales muscle

G2 Corrugator muscle

G3 Procerus muscle

G4 Orbicularis oculi muscle
G5 Levator labii muscle

G6 Zygomaticus muscle

G7 Orbicularis oris muscle

G8 Buccinator muscle

G9 Mentalis muscle

G10 Depressor labii inferioris muscle

3.5.2.2Patient’s evaluation

Other evaluations involved scoring the face at r@sti during voluntary motions and
emotional motions on a scale from 1 to 10. The rextinal jury used the last 3measures to
evaluate the face. We mailed 2 well-establishedstprenaires, the Facial Disability Index
(FDI*" *® and the Glasgow Benefit Inventory (G#l)as well as a Quality of life(QOL)

questionnaire developed in our institution, to epatient(Table 9).
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Table 9. Institution’s QOL questionnaire

1. Disability in professional life(0 = no handicap to 10 = severe handicap)

O Before reanimatic oAfter surger

2. Disability in private life (O = no handicap to 10 = severe handicap)

o Before reanimatic o After surger

3. Index of satisfactior(0 = not satisfied to 10 = very satisfied)

O
4. Was the surgery useful
oYes o No. Why?

5. Would you undergo the operation again

o Yes o No. Why?

The FDI asks 10 questions regarding physical aodkactivities such as the ability to brush
teeth,eat, and speak; additional questions askrdega cornea protection, isolation,

irritability, social activity and sleeping disorderThe GBI evaluates the effects of surgery
with 15 questions regarding social well-being ande8arding medical side effects. The
institution’s questionnaire evaluates disabilityTih professional and private life and general

satisfaction.

3.5.2.3Statistical evaluation

The sex, age, and number of patients in the 3ntreatt groups were compared (analysis of
variance [ANOVA] andyz). Then, ANOVA and Fisher's exact test were usedrtalyze the
relationship between facial palsy duration and igypaf recovery. Treatment effects were
compared by the lapse time between the surgicatepgoe and the initial evidence of
recovery, scores on the 5 grading scales, and tther @cores given by the medical and
nonmedical juries and the self-assessment by thenpa A p<0.05 was considered
statistically significant. The predictive value fdhe ability of the grading system to

discriminate the different procedures was alsoyaeal.
3.5.3 Eyelid reanimation

Statistical analysis is planned when the study [adjmn reach at least 15 patients.
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4 RESULTS

4.1 Comparison between Glasgow Facial Nerve Palsy scaad four classical, widely

used objective and subjective facial grading scales

Comparison of the GFPSwith other methods are showhre Scatterplots in Figurel12.

Fig.12. Scatterplot analysis of the GFPS vs SLESG&PS vs SBGS (b), GFPS vs YGS (c)
and GFPS vs HBGS (d)

Linear correlation coefficient (r) measures theesigth and the direction of the linear relationship
between the different clinical methods. r=1perféct,<r <1 strong, 0.Z r <0.7 averagely strong, 0

<r < 0.2 weak correlation and r=0 no correlation.
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The House-Brackmann Grading Scale data was not allyrndistributed and had a
Spearman’s coefficient of 0.64 which indicates maragely strong correlation between the
Glasgow Facial Palsy Scale and the House-Brackr@aading Scale assessments.

The other standard clinical methods of assessnmahtimormal distribution with a Pearson’s
coefficient between the Glasgow Facial Palsy SaatkSunnybrook Grading Scale of 0.7 and

between the Glasgow Facial Palsy Scale and Stehmeberg-Frentrup Scale of 0.65, both
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showing an averagely strong correlation. The cati@h between the Glasgow Facial Palsy
Scale and Yanagihara Grading Scale was the stromgesa Pearson coefficient of 0.72

Table 10. Interobserver variability

Values ofkappa can range from -1.0 to 1.0, -1.0= perfect disagneat below chance, 0.0= agreement equal to

chance, and 1.0= perfect agreement above chanagpaof 0 .70 or above=s adequate interrater agreement.

House Brackmann Yanagihara Sunnybrook Stennert
Grading Scale Grading Scale Grading Scale Grading Scale
Percent of overall 0,73 0,92 0,90 0,92
agreement
Siegel and Castellan's 0,66 0,92 0,90 0,90
Fixed-marginal kappa
Randolph's Free- 0,68 0,92 0,90 0,91

marginal kappa

The consistency of the results from the three assgss shown in Table 10. There was a low
interobserver variation for all the scales apastrfrHouse-Brackmann. The reason for this is
likely that this scale has the lowest number ofamy available when making the subjective

decision on the the degree of palsy.

4.2 Comparison of different types of hypoglosso-facialnerve anastomosis and

temporalis myoplasty
4.2.1 General Characteristics of the Population

Mean age did not differ between the groups (45.7&45 for the coaptation group versus
51.7£17.7 yr for the myoplasty group; p= 0.26), wid sex distribution differ (p= 0.41).

Mean delay for detecting the first signs of recgveid not significantly differ between the
myoplasty group (2+1.1 mo) and the end-to-end aiagt group (5.2+3.5 mo) but it was
significantly longer for the end-to-side coaptatiogroup (9.5£6.9 mo;p= 0.017).

Approximately half of the patients underwent fa@hi/siotherapy after surgery.

4.2.2 Evaluation by the Medical Jury

Results of the grading systems for each procedareeported in Table 11. The medical jury
rated end-to-side coaptation significantly betteant myoplasty by the Sunnybrook grading
system (p = 0.03) and end-to-end coaptation beltan myoplasty by the Freyss and
Yanagihara grading systems (p = 0.018 and p = Qi@2pectively). The jury also rated both
end-to-end and end-toside coaptation better thaopltagty by the HBGS (p = 0.037 and p =
0.026, respectively). Thus, end-to-end and endee-XII-VII coaptation performed better
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than myoplasty according to all grading scalestfer face at rest, the mean score for all
procedure groups was 6.5/10, but the score foeeitbaptation type was not significantly

different from that of myoplasty (6.8/10 versus/20).

Tablell. Medical jury mean scores by the 5 gradicgles for hypoglossal-facial coaptation

and lengtheningtemporalis myoplasty

House- May Freyss Sunnybrook Yanagihara
Brackmann
End-to-end 3.4 2.8 6.4 30.1 14,2
End-to-side 3,3% 3,1 5,2 32,7 12,7
Myoplasty 3.¢ 2.€ 3.4 20.¢ 9,¢%

% <0.05 between procedures

For the face during voluntary motion, the meanador all procedures was 4.9/10 and during
expression of emotions was 4.8/10 with no signifiaifference between groups (p = 0.91) as

shown in Table 12.

Table 12. Medical and nonmedical jury mean scooeshfe face at rest and during voluntary
motions and expression of emotions for hypoglossadl coaptation and lengthening

temporalis myoplasty.

Medical jury Non-medical jury
Atrest Voluntary Emotions Atrest  Voluntary Emotions
motior motior

End-to-end 6,8 4,9 5,0 7,7 5,8 6,0°
coaption
End-to-side 6,8 4,9 4,8 7,9 6,00 5,8
coaption
Myoplasty 54 4,8 4,6 6,7 4,6 4,7

% <0.05 between procedures
4.2.3 Evaluation by the Nonmedical Jury

For the face at rest, the nonmedical jury gave anmseore of 7.2/10 for all procedures; the
score was significantlyhigher for the end-to-end and-to-side coaptationgroups than for the
myoplasty group (7.7/10, 7.9/10, and 5.6/10, repaly; p= 0.004 and p= 0.001;Table 12.).
The jury noted that disharmony of the face was wlovus for the myoplasty group and that
voluntarymotions were stronger with both coaptatywaupsthan with the myoplasty group
(5.8/10, 6/10, and 4.7/10,respectively; p= 0.02 pad.006). The jury rankedthe expression
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of emotions 6/10 for the end-to-end coaptation grand 4.7/10 for the myoplastygroup, with
a significant difference between these 2groupd(p=2).

4.2.4 Patient Evaluation

All patients felt less disabled after surgery thefiobe with respect to physical and social
impairment,but patients still had some complaimtsleed, themean score of the FDI was
56/100+27.5 for the physical portion and 69/100#&3the social portion, with nosignificant

difference according to procedure. The GBI ressitiswed a net improvement regardless of

procedure (mean score = + 12+20 [max, + 50; mif)S&ble 13).

Table 13. Patients’ mean scores for QOL questiamsaior hypoglossal-facial coaptation

and lengtheningtemporalis myoplasty

FDI physical FDI social GBI total
(/200) (/100) (-50/+50)
End-to-end 53 (+x30.4) 68.3 (£22.6) 11.6 (£22.6)
coaptation
End-to-side 62.7 (x14.9) 69.5 (£23) 8.6 (£20.9)
coaptation
Myoplasty 52.8 (£32.7) 81.8 (£8.3) 19.5 (£18.6)

On our institution’s questionnaire, patients coastdthat their daily and professional lives
weresignificantly improved (p<0.001 and p<0.02,pexgively; Table 14.). In most cases,
patients were satisfied,would consent to surgeimgand thought that surgeryhad been

useful.

Table 14.Patients’ mean scores for the institusoQOL questionnaire for hypoglossal-facial
coaptation andlengthening temporalis myoplasty

Disability in | Disability in | Disability Disability Index Surgery Would
professional | professional | private private life | satisfaction | was useful | undergo
lifebefore life after life before after (0-10) the
surgery surgery surgery surgery operation
(0-10) (0-10) (0-10) (0-10) again
Mean score | 3,41 1,38 6,75 4,76 6,34 92% 82%
End-to-end | 4,43 1,24 6,22 4,58 6,28 92% 71%
coaptation
End-to-side | 2,42 2,37 7,18 4,95 6,4 92% 91%
coaptation
Myoplasty 3,85 2,06 8,88 4,88 7,5 89% 89%

4.2.5 Prognostic Factors

For each surgical procedure, the time between thgetof the facial palsy and the

rehabilitation procedure didnot influence the fuoical results by the HBGS.
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4.2.6 Comparison of the Grading Systems
No significant difference was found in scores be&mibe 4 grading systems.
4.3 Gold eyelid weight and lateral canthopexy

In every case perioperative eyelid oedema and haemaahas appeared which has been
dispersed in few days with the use of topicallylegapcorticosteroid and antibiotic. Perfect
eyelid closure was observed 14 days after the ugysid gold weight implantation (Fig 13.
and 14.).

Fig.13. Eye opening and closure on the 14th postipe day after the gold eyelid weight

implantation

Fig.14.Complete eyelid closure two weeks after gaight lid loading by the" and the %
patients
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5 DISCUSSION

5.1 Comparison between Glasgow Facial Nerve Palsy scaed four classical, widely

used objective and subjective facial grading scales
5.1.1 Synopsis of the key findings

There is a moderately strong correlation betweenGlasgow Facial Palsy Scale and House-
Brackmann Grading Scale which is to be expectethasrtificial neural networks used to
produce the Glasgow Facial Palsy Scale are traividd House-Brackmann Grading Scale
results assessed by clinicians. The strongestioe$dtip was found between the Glasgow
Facial Palsy Scale and Yanagihara Grading Scalehnvbnderlines the detailed regional
information measured in both systems. The GlasgawiaF Palsy Scale showed a strong
correlation with the Sunnybrook Grading Scale anthaderately strong correlation with
Stennert-Limberg-Frentrup Scale demonstrating #émsisivity of this objective method when

assessing overall facial nerve function.
5.1.2 Strengths and weaknesses

The ideal grading scale for facial nerve functitlwdd be objective and simple to measure
but have a strong intra and inter observer religbilt should take into account symmetry at
rest, both regional spontaneous and voluntary factwements and secondary defects. There
is no such classification that includes all thesiéeia but several subjecti¥&"*? and

13,50,51

objective classifications have been proposed.

The Glasgow Facial Palsy Scale is an objective tifaéime evaluating method based on the
computer analyses of pixel changes during a digitdéo recording of facial movements
thereby eliminating the subjectivity of the observEhe process is quick and has modest
technological requirements using a basic laptop prder and a domestic digital video
camera. The program is available on the web as sperte software. The facogram which is
produced automatically demonstrates the individegional facial nerve functions and can be

stored electronically or in a printed form in theese record.
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Its drawbacks are that it does not evaluate secgridects such as synkinesis or tearing but
it could be supplemented by simultaneous use oSthanert’s secondary defect score. As the
paralyzed side’s movement is compared to that emtrmal side it cannot be performed in
presence of bilateral palsy. The identificationtbé different regions relies on a normal
position of the pupils therefore it cannot be usedhe presence of strabismus, oculomotor

palsy or an artificial eye.

This thesis concentrated on demonstrating thetplofithe objective computerised method to
obtain similar results to the accepted clinical moets rather than its ability to track clinical

change in the individual patient which has beenafestrated in a previous study

5.2 Comparison of different types of hypoglosso-facialnerve anastomosis and

temporalis myoplasty

The largely used techniques for the reanimationoofiplete and irreversible facial palsy are
XII-VII coaptation and lengthening temporalis myagty. Classic end-to-end XII-VII
coaptation requires a viable distal facial stumgd annonatrophic musculature. Because it
induces lingual hemiatrophy, which may sometimes digabling, some authors have
proposed a partial section of the XII nerve witterposition of a greater auricular nerve graft
(jump)**. XII-VIl coaptation never restores spontaneitythe face. Lengthening temporalis
myoplasty>=>* claims overall results superior to the XII-VIl quation, but no procedure
achieves perfect cosmetic results. However, evialuatf the results remains controversial in
part because the analysis has involved differeatligg systems developed to grade facial

palsy not facial rehabilitation.

We aimed to compare the results of end-to-end amtit@side XII-VII coaptation and
lengthening temporalis myoplasty as assessed lexpert jury using the four most accepted

facial grading systems, by a nonmedical jury andhieypatients’ own QOL assessments.

XII-VII coaptation, whatever the type, yielded sigrantly better results than myoplasty,

regardless of gradingsystems used by the medicalgnd scores given by the nonmedical
jury. The most significant and discriminating factof the myoplasty procedure was an
obvious disharmony of the lower face caused byuis#ility of the nasolabial scar, the

inescapable overcorrection of the superior lip, #ra absence of inferior lip rehabilitation

which led to a deviation of the inferior lip towattte healthy side. However, the medical jury
rated the smile more spontaneouswith myoplasty witdnXII-VII coaptation.
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The grading systems used could account for thesréifices, although not significant, we
found between both types of XlI-VII coaptation.tife grading system took into account
synkinesis, as does the Sunnybrook system, reselts better with end-to-side than end-to-
end coaptation. On the contrary, if the gradingesysdid not take into account synkinesis,
such as the Freyss and Yanagihara systems, endttoeaptation led to better results. Thus,
the difference between the results of the proceddepended on scoring synkinesis in the
grading system. End-to-end coaptation — reinneswaby the whole hypoglossal nerve —
leads to high motility,but also to adverse effec®jch as synkinesis and mass
movement&?"°2In contrast, end-to-side coaptation leads to akeranuscle tone, less

synkinesis and mass movement and longer recoveauke of axonal loss and fibrosis due to

the presence of secondary coapt&fiéh*

This finding could explain the conclusions of thedital jury who gave better scores for
patients with a strong emotional and spontaneopsessgion if they had undergone end-to-
end rather than end-to-side coaptation. Becauskeo$tronger muscle tone provided by the
full reinnervation, the mouth is less attracted dodvthe healthy side. However, patients with
a weaker facial expression require less muscle tion® they had a satisfying outcome with
the end-to-side coaptation because of the less riamosecondary effects. This therefore
shows that choosing the most appropriate surgicalhod must take into account the

spontaneous expression of the face.

Patient QOL was improved in general, regardlesh@technique, meaning that rehabilitation
was guaranteedYand our study). However, the scores from the thaint questionnaires
were moderate, so rehabilitation was not perfeteréstingly, these questionnaires could not
discriminate between the effects of XII-VII coapbat and myoplasty. Two biases impair the
study of QOL in facial rehabilitation: the GBI quiesnairedoes not focus on the analysis of
facial motions and patients have difficulties inoperly evaluating the benefit of a
reconstructive procedure performed at the same dins®on after ablative surgery, which, in

most cases, causes facial palsy and also affects QO

Comparison of  the different grading systems have owsh good
correlatiof14°6-°7°898specially for grading voluntary movemetts Surprisingly, we
found that results with the different grading systewere comparable with nonmedical jury
evaluations, showing that XlI-VIl coaptation led ltetter results than myoplasty. However,

these grading systems are not perfectly adaptedhirevaluation of facial reanimation,
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because secondary healing defects such as syrikiapdi mass movements are not well
described: forehead motility is evaluated, busihever reanimated and no system evaluates

emotional motions.

5.3 Comparison between lateral tarsorraphy and upper ld gold weight implant in the

treatment of paralytic lagophtalmus

Restoration of the eyelid animation and aesthedies the major component of surgical
managementof long-term facial nerve palsy. Tarptiyahas been the traditionally used
method in Hungary because of its simplicity. Howebesides limiting the vision and
offering an insufficient corneal coverage, the mahare may lead to unappealing cosmetic
effects. Following the release of the tarsorrapbiciming of the eyelid margin or ectropion

may OCcCur.

The gold eyelid weight introduced 60 years ago bgedan et & is the most widely applied
surgical method internationally. Gold weights canslafely implanted in an outpatient setting
with local anesthesia. This easy and effective ptthas also the advantage of being
reversible without leaving any defects, thus caso dle used for patients with temporary
palsy. It reanimates only the paralyzed upperthdrefore it should be completed if necessary
with a lower lid tightening procedure, as it was\pously described. To obtain a good result
adequate preoperative evaluation is compulsoryeterchine the optimal size, weight and
position of the implant. Custom-made weights anecdlaeaper and produce a much more
aesthetic result than commercially manufacturedd gimhplants. Besides gdii®® the
implanted material can be tantalffiplatinunt®or platinum-iridiun®®. The more popular gold
weight which was also used in our department pesvishtisfactory lid closure in case ofthe
vast majority(between 70 to 100% in relevant litera) of patient$°®®’Sénmez et af®
reported that the method offers an aestheticalopesative appearance from the patient’s
point of view which was our experience as well. @boations like infection or allergic
reaction can occur but have been found infreddétissible long-term complications are the
following: upper eyelid pseudoptosis, under corgtmigration, extrusion and astigmatism
due to nonconformity of gold weight to the cornetbpe. A German meta-analysiS
investigated publications and presentations of tbi@c before 2005 and has found the
following complication rates: astigmatismus 11,5%jgration 6,4%, extrusion 6,8%,
infection 7%. According to Rofagftaet al postoperative complications are few, bugraft
years the incidence of weight exposure increasesdiond 10 percent. Most of the possible
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complications can be avoided by proper surgicahniegies and a good understanding of
periocular anatomy. Pseudoptosis and under caoreatiill not occur either when due
attention is given to finding the appropriate weigbfore intervention while the potential for
migration can be lessened by using appropriataltéisation. In our study no complication

occurred.

Although gold weight implants are still the mostrooon, since 1999 flexible platinum chain
implants has been available as an alternative ¢oritiid gold implant. Schrom et alare
convinced that the platinum chain matches much rti@enatomic prerequisites of the upper
eye lid and postoperative complications are lesguent. Further lid loading method is the
palpebral spring introduced by Morel-Fatio et al964*. According to Terzis et al gold
weight and palpebral spring are both efficientastoring motion to the paretic upper eyelid,
but the palpebral spring is more so despite thgufeat need for revisioffs It is an effective

treatment for lagophthalmos, even though has a traighof extrusioft.

To restore the maximal eyelid function in additimnthe upper eyelid weight implant the
management of lower lid drooping is crucialas wélfhen the patient cannot afford the price
of the gold weight and have only a small problemootlusion, canthopexy alone can be
considered as the primary intervention. Merely tilghtening of the lower lid can already
enhance the occlusion. Evidently gold weight liddimg can be always performed later on if

necessary.

In our interventions we opted not to use the concrally available implants due to their high
cost and the sometimes cumbersome and expensive @faynporting them to Hungary.
Instead, we used customized 99,99% pure gold imptamufactured by a private jeweller.
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6 CONCLUSIONS AND NEW RESULTS

6.1 Glasgow Facial Palsy Score

The most common situation for a clinician wishiogmeasure and record facial weakness is
the clinical monitoring of Bell's palsy. This objae programme is ideal for this and also
applicable when comparing results of treatmentanbde blind trials and in the clinical audit
of skull base surgery. The authors are preparingva study to monitor clinical changes in
subjects with facial palsy by comparing the resalitained from the objective computerised
method with the results obtained by the standaljestive clinical methods of the House-
Brackmann Scale, Yanagihara, Sunnybrook gradinigsead the objective clinical Stennert-

Limberg-Frentrup scale.
6.2 Facial reanimation methods

Fully restoring facial function and emotions aftacial palsy remains challenging. The choice
of the appropriate surgical rehabilitation procedunust rely on a detailed analysis
comprising the facial palsy duration, the caustheffacial palsy, the presence of other cranial
nerve injuries, the spontaneous expression of d@adthy side, and the motivation of the
patient. We suggest that XlII-VII coaptation shobé&preferred over temporalis myoplasty for
facial palsy whenever possible because it provimter results with the face at rest while

motions with both procedures are comparable.
6.3 Eyelid reanimation in facial nerve palsy

As the funtional and cosmetic results of the comatiam of gold eyelid weight and lateral
canthopexy significantly surpass those of the #t&rsorraphy this should be the primary
treatment in case of paralytic lagophtalmus. Custedhgold eye weights offer a good and lot

cheaper alternative against commercially availables.
6.4 New results

The conclusion of our paper on thecurrent diagnpgtharmaceutic and reconstructive
surgical methods in the management of facial npalsy is that there is ahuge demand for a
facial nerve palsy protocol to compare the resoiltdifferent workgroups and methods. The

international literature available on this topidleets the same problem: different patient
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groups are evaluated and treated with differenhous so metaanalysis of the results is not
possible. In an attempt to address this gap:

* We have introduced a suitable complex questionnaogtainingaetiology, risk
factors, case history,result of the physical exatiom, facial test, different subjective

and objective measurements and treatment options.

* We have established a new therapeutic protocotaindardize the treatment of the

acute unilateral facial nerve palsy.

* For the first time in Hungary, we used a new, guabjective, quantitative method —
the Glasgow Facial Palsy Score — which could belyeapplied to daily clinical

routine (11,111).

* Based on myforeign clinical experience and derifrech the surgical results of our

French colleagues we compared three differentlfeeteimation techniques (V).

* For the first time in Hungary,we introduced and aaoplished the use of simple
surgical methods already proven abroad for thetrtremat of lagophtalmus and

ectropion secondary to facial nerve palsy(l).
6.5 Future
For the future we have the following ideas to =l

*  We would like to develop a new facial palsy scorthwvhich the results of the facial

reanimation could be also analysed.
o We propose that the facial function should be eatalth according to

» the symmetry at rest at the fronto-orbital (mentidrihe eye surgery),

nasal and labial regions,

= the voluntary motions (eye closure, smile, whidtbeyer lip depression

and grin),
= the 6 main emotions and

= the spontaneity.
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0 Secondary defects such as synkinesis, mass mov&ni@mispasm and the
side effects (tongue motility, problems of swallagriand mastication) must be

also described.

«  We would like to continue to perform eyelid reaniroa surgery and do statistical

analysis of our long-term results
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7 ABBREVIATIONS

ANOVA: Analysis of variance

ENT: Ear-Nose-Throat

ENoG: Electroneuronography

FDI: Facial Disability Index
GBI:Glasgow Benefit Inventory

GFPS: Glasgow Facial Palsy Scale
XII-VII: Hypoglossal-Facial

HBGS: House-Brackmann Grading Scale
QOL: Quality of life

SBGS: Sunnybrook Grading Scale
SLFS: Stennert-Limberg-Frentrup Scale
YGS: Yanagihara Grading Scale
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8 APPENDIX

8.1 Facial Palsy Questionnaire

Beteg neve: Eletkora: Azonositdja:
Cime:

Foglalkozas: Elérhétég:

Mikor koévetkezett be a FP: Blervosi ellatas idpontja:

Anamnézis:

[Laz

Uinfluenzaszdr tiinetegytttes

[istressz

[Jkoponyatrauma

Ckullancscsipés

[Thuzat vagy medhiés (hidegben tartésan tartozkodas)

=0 V= o P
KISERO TUNETEK:

Csecsnyulvany feletti fajdalom Tnem [ igen

Bérkiltés COnem [ igen

Arcduzzanat Onem [ igen

Kdnnyezés Tnem [ igen

Szemszéarazsag Onem [ igen

izérzés zavar O nem [ igen

Hyperacusis [Dnem [] igen

Fulzagas Tnem [ igen

Hallascsokkenés O nem [ igen (Ukezdetben(] >24h)
Forgo jelledi szédulés/bizonytalanség érzet Cnem [ igen (Ukezdetben(] >24h)
Nystagmus [Dnem [] igen

Facialis hypoesthesia O nem [ igen (Ukezdetben(] >24h)
Fejfajas O nem [ igen (Ukezdetben(] >24h)
Nyakfajdalom Onem [ igen

Dysphonia [Dnem [] igen

Egyéb neuroldgiai thNet: .........oiiii e e
Herpeses anamneézis: [Dnem [] igen
Herpes ferézést felvet klinikai tinetek:

labialis hypoesthesia O nem [ igen
labialis dysesthesia [Dnem [] igen
eruptio Onem [ igen
Korabbi FP epizod: Tnem [ igen
Ideje:

Oldal:

Maradvanytinetek:

KORABBI ANAMNEZIS-EGYEB BETEGSEGEK

Gastroduodenalis ulcus Onem [ igen
Alkoholos majcirrhosis [Dnem [] igen
Immunszupprimalt allapot (transzplantatio, HIV, képzrsz.bet.) Jnem [ igen
Pszichosis Onem [ igen
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Nem megfeléen kontrollalt infectio (szem-herpes, bacteriaemia) [Dnem [] igen
Kezelt szivbetegség Onem [ igen
Magasvérnyomas Onem [ igen
Autoimmun korkép Tnem [ igen
Diabetes Onem [ igen
Véralvadasi zavar Onem [ igen
Neuroldgiai betegség Tnem [ igen
Véarand 6ssag Tnem [ igen
Oralis fogamzasgatlé szedése Onem [ igen
ETIOLOGIAI FAKTOROK
Diabetes Onem [ igen
Sarcoidosis Onem [ igen
Magasvérnyomas Onem [ igen
Ferzés: (datum)

Bacterialis Onem [ igen

Mumpsz [Dnem [] igen

Herpes simplex [Dnem [] igen

Lyme kér Onem [ igen

Syphilis Onem [ igen

HIV [Dnem [] igen

10 Y= o
FULESZETI EL OZMENYEK:
Fllmiitét a FP oldalan “ITympanoplastica Datum

a Neurinoma
Egyéb
Trauma a FP oldalan [1Sebészi Datum
[1Sziklacsont térés

Egyéb

Fllészeti betegség TJAcusticus neurinoma Mibta

[JOtitis media chronica mesotympanica
Otitis media chronica cholesteatomatosa
Egyéb

RENDSZERES GYOGYSZEREK: Onem [ igen:

KEZELESI PROTOKOLL:
Steroid iv./p.o( 2 mg/ kg/dosi 5 napig, majd 5 gt lecstkkentve) igenl] nem [ mas D:

Acyclovir (3x200-400 mg) po. Vagy iv Virolex (3x2509) Ligen [Jnem [J mas D:
Szemvédelem (fikénny, Oculotect, Vidisic, Corneregel (éjsz)) nem igen

Egyéb:

KLINIKAI VIZSGALAT

Periférias paresis (minden mimikai izom érintett) Tnem []igen
Centralis paresis (az arc also része érintett) Cnem [Jigen
Oldal Cljobb Cbal
FP kiterjedése Calso fels
Béorkiltés: [J nem igen
Mucosan eruptio nem [Jigen
Parotis tapintasi lelet Cnormalis  kéros
Microotoscopos lelet Cnormalis  kéros

Egyéb neuroldgiai deficit Onem [Jigen
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3-7 NAP KOZOTTI VIZSGALATI EREDMENYEK

NET
Schirmer teszt
Tympanometria

bal
bal
bal

jobb
jobb
jobb

Stapedius reflex jobb [igen [csokkent Jnem
(nincs stapedius-beszédaull bal Jigen [lcsokkent CJnem
Audiogram jobb bal
Zajban végzett beszédaudiometria: jobb bal
Egyéb vizsgalatok
BERA: jobb: bal:
Otoneurolégiai vizsgélat: jobb: bal:
Calroikus vestibularis ingerlés  jobb: bal:
House-Brackmann : Stennert: Yanagihara: Sunnybrook:
Facogramm: homlok szem N szerfer nasolabialis réd szajzug
House-Brackmann skala: Stennert-Limberg-Frentrup skala
I normalis facialis funkcié Motilitas score (0-10) Maradvany tiinetrsco
1. min.elmaradas a mozgasokbarf@idulhat Nyugalmi dysacusis van nincs
?énn)’l?: synkinesis, de nyugalomban normgl Szemrés differencia <3mm >3mm iz&z@avar van nincs
homlokrancoléskp.-j6 ; szemzarapuhan Entropium nincs van Synkinesis
5 normallg széjzugkis as’zllmmet_rla . Nasolabialis red elsimult nem gem homlok igen nem
1. észreveheét, de nem torzité asszimmetria,
mérsékelt, nem torzité synkinesis, Sz4jszeglet ptosisa aBm >3mm szem igen nem
kontraktura, hemifacialis spasmus, i e .
PIPA . N o Motilitas nasolabialis ref! igen nem
nyugalomban normal ténus és szimmetrig
homlokrancolasenyhe-kp. szemzaras Homlokréancolas széjszeglet gen nem
ersltetve normalis szajzugmax.eBlkddés s - . o i - .
mellett kis elmaradéas (redsképz.ill. szemoldokemelés >50%) igen nem all igen nem
V. Egyértelnii gyengeség vagy torzitd lagophtalmus mérs.innerv nincs van tobmtB régié kozott
asszimmetria, kifejezett synkinesis- . .
A A max.innerv. nincs van Pseudospasmus
kontraktra vagy hemifacialis spasmus
nyugalomban normal ténus és szimmetrig fogmutatas mérsékelt igen nem
homlokrancolésnincs; . . . . . .
szemzarainkomplett; szemfog fent és lent lathatd igen nem eiiifzett igen nem
széjzugelmarad 2..mets# fent teljes ssélességében igen nem beteget zavarja igen nem
V. Alig észrevehgt mozgas, - o . . . .
. B N szdjcsuicsorités Konnyelvalasztas nem rige
nyugalomban is asszimetria
Homlokrancolasnincs;szemzaras: philtrum-széjszeglet megrovidilése  >50% <50% < 30%
|nk(,)lmplettl; - - ellenoldalhoz képest <30%, szemhéjzaras lehet
Széajzugminimalis mozgas
VI. Nincs mozgas 0%
Contractura nem igen
Krokodilkdnny nem igen
Paresis index Maradvanytiinet index:
Sunnybrook skala:
Yanagihara skala:
Nyugalomban, Akaratlagos mozgasok Synkinesis
ellenoldalhoz képest ller®ldalhoz képest izomtevékenység foka Normal Gyenge anizo
Szem nincs kis enyhe  majdnem normal nincs kis 1 Nyugalomban 4 2 0
kp. sllyos 2 Homlokrancolas 4 2 0
) mozgéas mozgas elmozdulds telieskidés riikodés 3 Normél szemzaras 4 > 0
Normal 0
Keskenyebb 1 4 Erltetett szemzaras 4 2 0
§zelesebb 1 homlokrancolas 1 2 3 4 5 0 1 7 5 Kacsintas az érintett oldalon 420
Szemniitét 1 6 Orr felhizésa 4 2 0
Nasolabialis reds -
Normal 0 puha szemzaras 1 2 3 4 5 0 1 7 Arc felfiivasa 42 0
2 3 8 Flityillés 42 0
Hianyzik 1 .
Kevéshé kifejezett 1 9 Széles mosoly 4 2 0
Kifejezettebb 1 nyitott szajas mosoly1l 2 3 4 5 0 1 10 Also6 ajak lehtizasa 4 2 0
3 . o
Szajzug Osszpontszam (%) 40(100) 20(50 0(0)
Normal 0 orrot felhtiz(vicsorog)1l 2 3 4 5 0 1
2 3
Széjzug le 1
Szajzug fel 1 cslicsorit 1 2 3 4 5 0 1 2
3
Nyugalmi dsszpont x 5: akaratlagos mozgas dsszpont x 4: Synkinesis
dsszpont:
Végeredmény (0-100) : akaratlagos- nyugalmi- 8yesis :




15 NAPOS KONTROLL

House-Brackmann : Stennert:
Facogramm: homlok szem N

30 NAPOS KONTROLL

NET: jobb
Laboreredményekben eltérés [J nem
Seroldgiai pozititas: [0 nem
MRI 0 nem
CT [l nem
House-Brackmann : Stennert:
Facogramm: homlok szem N
Egyéb:

4 HONAPOS KONTROLL

Objektiv javulas:

Maradvany tinetek:

Synkinesis [ nem
Hemifacialis spasmus [J nem
Kontraktura 1 nem
House-Brackmann : Stennert:
Facogramm: homlok szem N
Szubjektiv tinetek:

|zérzés zavara Tl nem
Hyperacusis [l nem
Szemszarazsag [J nem
Egyéb megjegyzés:

1 EVES KONTROLL

Objektiv javulés:

Maradvany tlnetek:

Synkinesis [J nem
Hemifacialis spasmus [l nem
Kontraktura Tl nem
House-Brackmann : Stennert:
Facogramm: homlok szem N
Szubjektiv tinetek:

Izérzés zavara Tl nem
Hyperacusis [J nem
Szemszarazsag [J nem
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Sunnybrook:
szdjzug

Sunnybrook:
szdjzug

[lszem-szaj [1sz4j-szem

Sunnybrook:
szdjzug

[szem-szaj [1sz4j-szem

Yanagihara:
szenjser nasolabialis réd
I ba
0 igen:
0 igen
[l igen:
0 igen:
Yanagihara:
szemer nasolabialis réd
[ igen
[ igen
[] igen
Yanagihara:
szemser nasolabialis réd
U igen:
[ igen:
U igen:
[ igen
[] igen
[] igen
Yanagihara:
szemiser nasolabialis réd
(] igen:
U igen:
U igen:

Facialis rehabilitacio: [ ideganastomosis ' myoplastica temporalis

Egyéb megjegyzés:

Oszemntitét (mi)

Bnybrook:
szdjzug
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8.2 Facial palsy protocol
TERAPIA:

* Solu-Medrol 1,5-2 mg/kg 5 napig
= 80 kg-ig 125 mg
= 80-110 kg-ig 165 mg (125+40 mg), 4. és 5. naponrg5
= 110 kg felett 250 mg, 4 és 5.napon 125 mg
» Gyomorvédelem: Panogastin este 40 mg vagy Quame2él mg, 250 mg dozistal ill.
pozitiv gastritises-ulcusos anamnézis esetén Patin@x40 mg v.Quamatel 2x40 mg

e Kalium R napi 1 tbl
A beteg bentfekéként maradjon az elsl vagy ket €jszaka, utana hazajarhat.
Diabeteses beteg minden esetben végig maradjon bent

VIZSGALATOK BENTFEKVES ALATT:

» Facialis skala felvétele (KG)
+ Vide6 (KG-SZB)
* Audioldgia (szerdal3-15 h)
» Otoneuroldgia (spontan tinetek és calorikus inggrkzerda 13-15 h
e Schirmer teszt -1. vagy 2. napon
*  Tympanometria és stapedius reflex — 1. vagy 2. mapo
» Stapedius rfx hidnydban zajban végzett beszédaetiam és
magasfrekvencidkon végzett kiiszobvizsgalat sziiksége
NET (4.-5.napon)

Egyéb vizsgalatok, koros audioldgiai lelet esetén:

* BERA (kedd vagy szerda 11-13h)
« OAE (kedd vagy szerda 11-13h)

OTTHONABAN:

» Steroid leépitése: Medrol 64-32-16-8-4 mg
* Panogastin este 40 mg 28 napig

» Kalium R 1x1 tbl 5 napig a steroiddal



Kontroll: 15.nap, 1 ho, 4 ho, 1 év
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10 KORSZERU DIAGNOSZTIKUS, PHARMACOLOGIAI ES HELYREALLITO
SEBESZI MODSZEREK AZ ARCIDEGBENULAS KEZELESEBEN

10.1 Bevezetés

A nervus facialis karosodasa miatt a mimikai iznaaketiol6giatol, a folyamat
lokalizaciojatél és sulyossagatdl figan részben, vagy 6sszességikben,ceftértékben
bénulhatnak. A motoros bénulashoz, az ideg 0s$szeigbdésebl kdvetkeden, a vegetativ
funkciok (kbnny- es nyalelvalasztas, izérzés) kddasa is tarsulhat. A klinikai képet kéb
tovabb arnyalhatjak a maradvanytiinetek: a synlshashemispasmus, a contractura, a
hyperacusis, a gustolacrimalis reflex, valaminysggusia. Tudomanyos értekezésem az
arcidegbénulas korszediagnosztikus, pharmacoldgia és helyredllité salréédszereivel és

az ezen terileten bevezetett (] eljarasokrél szémol
10.2 Korszerii diagnosztikai és terapias protokoll

Célom volt egy olyan egységes arcidegbénulas dkértbtrehozasa, amely gyorsan és
egyszeiien alkalmazhaté a mindennapi hazai ful-orr-gégéspgkorlatban és mindenki
szamara elérhét A kérdbiv a kovetkedeket foglalja magaban: beteg adatok, anamnézis,
etiologia, rizikéfaktorok, fizikalis vizsgalat, fadis tesztek eredménye, arcidegbénulas
szubjektiv és objektiv osztalyozésa (facialis dRal@z alkalmazott terapia és a bénulas
kimenetelének alakulasa a rendszeres kontrollobjada A kérdivvel egy idben egy
korszefi terapias protokoll is bevezetésre kerllt, egydégesaz egyoldali akut

arcidegbénulas kezelését.
10.3 Az arcidegbénulas osztalyozasa

Az arcidegbénulas 6sszetett klinikai képének polgimdsa nehéz, bar fontos feladat, hiszen a
bénulas sulyossaga, a kezelésre adott valasz @dékalapvét fontossaggal bir a terapia
meghatarozasaban. Az utdbbi évtizedekben szamowetkdzileg is elfogadott osztalyozas
szlletett, melyek legtébbje azonban szubjektiv,angikor a jelenleg hasznalt objektiv
méréseken alapuld skaldk alkalmazasa bonyolulligéthyes, nehezen illesztliebe a
mindennapi flul-orr-gégészeti gyakorlatba.

A tézisben beszamolok egy Uj, az arcmozgasok tigitaded felvételének szamitogépes

feldolgozasan alapulé objektiv értékelési modsiesr Brian O’'Reilly €és munkatarsai altal
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kidolgozott Glasgow Facial Palsy Score-rol és & \&zlerzett etshazai tapasztalatainkrol. A
Szegedi Tudomanyegyetem Ful-Orr-Gégészeti és Fekdbpészeti Klinikdjan 40 egymast
koveten diagnosztizalt, arcidegbénulasban szetwedegen hasonlitottuk 6ssze a modszert
a korabbi szubjektiv (House-Brackmann, YanagihasaSénnybrook skala) és objektiv

osztélyozasok (Stennert-Limberg-Frentrup) arcmoakgitsertéked eredményeivel.

A GFPS eredményei j0l korrelaltak a tobbi hagyonuénypsztalyozas eredményeivel. A
legesebb dsszefliggést a Yanagihara skalaval talalunkzsgalat gyors, kis eszkozigéhny
Kivitelezéseéhez elegeticegy egyszdr szamitogép és egy digitalis videbkamera. A paresis
sulyossagat régionként abrazold gorbe jo6l reprohakd, a beteg dokumentacidjaban
rogzitheb, el felmérésre, kébbi kovetésre, pre- illetve postoperativ bénulas
dokumentalaséra egyarant alkalmas. A médszer hi&dga, hogy a maradvany-tineteket
nem képes analizalni, ez korrigalhatd a Stennést-féaradvanytiinet score-ral toréén
egyuttes hasznalat esetén. A program a bénult oddagasat az épnek vélt ellenoldalihoz
hasonlitja, igy kétoldali paresis, illetve korabblazajlott ellenoldali bénulds esetén nem

alkalmazhato.
10.4 Az arcidegbénulas sebészi rekonstrukcidja

A sebészi reaniméacid célja az arc szimmetriajanakzaallitasa nem csak nyugalomban,
hanem a spontan és akaratlagos mozgasok soranaegy&iilon hangsulyt fektetve a
szemzarasra és mosolyra. Vildgszerte szamos ki6éribéhnikaval prébéljak megvalésitani
dinamikus rehabilitaciot: a n.hypoglossussal, @ceasoriussal vagy az ellenoldali facialissal
képzett ideganastomosis, m. temporalis vagy m. et@sszomtranszpozicio és szabad

izomlebeny atiltetés.

1998-2005 kozott a parizsi Lariboisiere Egyeteminikan 42 betegnél tortént maradando
arcidegbénulas miatt facialis reanimécié. A betegidbségénél a bénulas koponyaalapi
tumorok sebészi eltavolitast kdgeh alakult ki. Egyéb kivaltdo okok: kézépfil cholestoma
sanatio, parotis tumor eltavolitas, traumas szddatiéres illetve egy esetben kivaltd okot
nem talaltunk. Az alkalmazott facialis reanimadiéshnika end-to-end vagy end-to-side XlI-
VIl ideganastomosis vagy temporalis izomtranszpéziolt.

A tudomanyos értekezésben a fenti reanimacios iie@khreredményét hasonlitjuk 6ssze egy
otfés, flul-orr-gégészekdh és plasztikai sebészelballé szakérbi valamint egy négys,

miivészi latasmoddal rendelkenem orvosi bizottsag segitségével. Kiegészitéskdmtegek
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kérdsivek segitségével sajat maguk is értékelték améléség valtozasat aiitét utan. Az
orvosokbdl allé bizottsag négy ismert facialis gkdlasznalt az arcidegfunkcié felmérésére:

House-Brackmann, Sunnybrook, Yanagihara és Freyss.

A szakeérd és nem szakértbizottsag egyarant azt talalta, hogy mindkét hyqesp-facialis
anastomosis jobb eredményt nydjt, mint a temporalisn leforgatasa. A legjelefgebb
kilonbség az arc als6 felének diszharmoénidja izamstrpozicid esetében, a el
nasolabialis heg, az elkerllhetetlen dejsk tulkorrekcié és alsd ajak rehabilitacié hianya
miatt. Az ideganastomosisok esetén az end-to-eddnilea jobb izomtonust biztosit, de
gyakoribb a synkinesis, mint az end-to-side tecihm#t. A paciensek a sebészi médsiert

fuggetlentl minden esetben javulasrol szamoltak be.
10.5 Az arcidegbénulas szemészeti szédmenyei €s azok kezelése

Definitiv arcidegbénulas esetén nagyon fontos #kddési zavarok minimalizélasa és
elsbsorban a szemzéaras biztositasa. Klasszikusnak ratihdiebészi eljaras a paralytikus
lagophthalmus kezelésében hazankban a laterabisrthaphia. Einye, hogy egyszéen

kivitelezhed és a beteget anyagilag nem terheli meg. Hatrdrogy sem funkcionalis, sem
esztétikai szempontbol nem ad kielégieredményt. A kulfoldi tapasztalatok szerint
kedvesdbb eredmények érhik el a szemhéjzarastoskegity aranysuly implantatioval és az
als6 szemhéj ectropiumanak korrekcidjara szolgatéralis canthopexiaval. Célom ezen

eljarasok hazai bemutatasa és aé wlpasztalatok értékelése.

20009. julius és december kozott klinikankon haraetegnél végeztink lateralis canthopexiat
és aranysuly implantatiét. A arcidegbénulas mindimaesetben maradandé volt, két esetben
malignus parotis tumor eltavolitasat, egy esetlemidivalé pleiomorph adenoma tébbszori
mitétét koveden alakult ki. A két mitétet kombinaltan alkalmazva szemhéj occlusioja anar

mutétek utan két héttel kind volt.

Arcidegbénulas kovetkezményeként kilakuld lagoplntiia €s ectropium esetén szemeész
szakorvossal egydittikodve kell a konzervativ kezelést végezni és szjikssetén a
megfeleb miitétet indikalni. Célszér mitéti eszkdztarunkat az egysieranthopexiaval és

aranysuly bedltetéssel, illetve ezek kombinacidjééaiteni.
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10.6 Uj eredmények

Fenti eredményeinket és tapasztalatainkat 6sszegdmondhatd, hogy hatalmas igény van
egy egységes facialis protokollra, mely Iéwvét teszi a kuldnbdz munkacsoportok
eredményeinek 6sszehasonlitdsat. Munkankban tdteketbbbek kdzott ennek dznek a

betoltésére:

* Ismertetésre kerlt egy dsszetett, de a minderdiakai gyakorlatban kdnnyen
alkalmazhato kértlvet, amely magaban foglalja a kovetéket: beteg adatok,
anamnézis, etioldgiai és rizikd faktorok, fizik&ligsgélat, facialis tesztek, szubjektiv
€s objektiv osztalyozasok, az alkalmazott kezedeslévetés.

» Kilinikankon a fenti kérdivvel parhuzamos bevezettik egy Uj terapias prditolezzel

egységesitve az akut, egyoldali arcidegbénuladésite

» Hazankban és Eurépabawsdor bevezetésre kerilt napi klinikai rutin részekégy
0j, egyszei, objektiv és kvantitativ osztalyozas (Glasgow &laealsy Score) a
facialis paresis felmérésében: A modszer eredmgagszehasonlitottuk a nemzetkozi
gyakorlatban hasznalt egyéb szubjektiv és objalkia eredményeivel.

» Kulfoldén végzett klinikai gyakorlatom alapjan baszoltam a harom facialis

reanimacios modszéirés azok eredmeényéir

* A magyarorszagi ful-orr-gégészeti gyakorlatbalaat alkalmaztunk egy kulfoldén
elismert, egyszérsebészi moédszert a definitiv facialis paresisésat kialakuld

lagophthalmus és ectropion kezelésében.
10.7 Jove

A jovében a tovabbiakat szeretném megvaldésitani:

» Kidolgozni és a nemzetkdzi gyakorlatba is bevezegyi 0j arcidegbénulast
osztalyoz6 mébdszert, amely segitségével objektiatékelhebvé valnak a facialis

reanimacio eredmeényei is.

» Tovéabbi szemhéjzardiiteteket kivitelezni és megfetebsetszam esetén

statisztikailag is kiértékelni eredményeinket.



58

11 REFERENCES

1. van de Graaf RC, Nicolai JP.Bell's palsy befBedl: Cornelis Stalpart van der Wiel's
observation of Bell's palsy in 16&&0ol Neurotol 2005 Nov;26(6):1235-8.

2. van de Graaf RC, IJpma FF, Nicolai JP, Werker. Bell's palsy before Bell: Evert Jan
Thomassen a Thuessink and idiopathic peripherahlfgaralysis] Laryngol Otol. 2009
Nov;123(11):1193-8.

3. Seddon HJ. Three types of nerve injiBrain 1943;66:237-288.
4. Sunderland S, Cossar DF. The structure of ttialfaerve Anat Rec1953;116:147-162.

5. J0ori J, Székely L, Kiss JG, Téth F. The progweostlue of facial nerve conduction velocity
in patients with Bell's palsy¥lin Otolaryngol Allied Sci1998;23:520-3.

6. House JW. Facial nerve grading sytebayngoscopd 983;93:1056-69

7. Irwing RM, Viani L, Hardy DG et alNervus intermedius function after vestibular
schwannoma removal. Clinical features and pathaplogical mechanisnharyngoscope
1995;105:809-13.

8. House JW, Brackmann DE. Facial nerve gradingesyOtolaryngol Head Neck Surger
1985;93:146-7.

9. May M, Blumenthal F, Taylor FH. Bell's palsy:rgery based on prognostic indication and
result.Laryngoscopd 981;91:2092-103

10. Peitersen E. Spontaneous course of Bell's pRisyceedings of the Third International
Symposium of Facial nerve surge®urich, 1976. In Fisch U, ed. Facial Nerve Suyger
Amstelveen, The Netherlands: Kugler Medical Pullocg 1977;337-43

11. Yanagihara N. Grading of facial pal&yoceedings of the Third International Symposium
of Facial Nerve SurgeryZurich, Switzerland: Kugler Medical Publicatiodf76.

12. Ross BR, Fradet G, Nedzelski JM. Developmen& aensitive clinical facial grading
systemEur Arch Otorhinolaryngol1994;S180-1.



59

13. Stennert E, Limberg CH, Frentrup KP. An index paresis and defective healing —an
easily applied method for objectively determinifggrapetic results in facial parestNO
1977;238-45

14. Burres S, Fisch U. The comparison of faciatlgrg systemsArch Otolaryngol Head
Neck Surgl1986;112:755-8.

15. Murty GE, Diver JP, Kelly PJ, et al. The Nogiram System: objective assessment of
facial nerve function int he clini©tolaryngol Head Neck Sur994;110:156-61

16. He S, Soraghan JJ, O'Reilly B. Objective gradihfacial paralysis using Local Binary
Patterns in video processir@onf ProclEEE Eng Med Biol S@©008;4805-8.

17. O'Reilly BF, Soraghan JJ, McGrenary S, He Sje€@ive Method of Assessing and
Presenting the House-Brackmann and Regional Grafléscial Palsy by Production of a
FacogranOtol Neurotol 2010 Apr;31(3):486-91

18 Thaera GM, Wellik KE, Barrs DM, Dunckley ED, Wingauk DM, Demaerschalk BM.
Are corticosteroid and antiviral treatments effeetifor bell palsy? A critically appraised
topic. Neurologist2010 Mar;16(2):138-40.

19. Engstrom M, Berg T, Stjernquist-Desatnik A, ssen S, Pitkdaranta A, Hultcrantz M,
Kanerva M, Hanner P, Jonsson L. Prednisolone aladticbovir in Bell's palsy: a randomised,
double-blind, placebo-controlled, multicentre trizhncet Neural2008 Nov;7(11):993-1000.

20. Choo PH, Carter SR, Seiff SR. Upper eyelid goldghtimplantation in the Asian patient
with facial paralysisPlastic and Reconstructive Surg&2§00;105(3):855-59.

21 Lee V, Currie Z, Collin JRO: Ophtalmic managemerit facial nerve palsy.
Eye2004;18(12):1225-1234.

22. Briche T, Poncet JL, Diard JP, et al. Rehatibn of the paralyzed face by hypoglossal-
facial nerve anastomosis. An analysis of 7ca&es.Otolaryngol Chir Cervicofac
1999;116:228-36.

23. Hammerschlag PE. Facial reanimation with jumerpositional graft hypoglossal facial
anastomosis and hypoglossal facial anastomosituteMoin management of facial paralysis.
Laryngoscope 999;109:1-23.



60

24. May M, Sobol SM, Mester SJ. Hypoglossal-faneive interpositional- jump graft for
facial reanimation without tongue atropl@tolaryngol Head Neck Sur@991;104:818-25.

25. Saeed SR, Ramsden RT. Rehabilitation of thelysad face:results of facial nerve
surgeryJ Laryngol Otol.1996;110:922-5.

26.Darrouzet V, Guerin J, Bebear JP. New technafwade-to-end hypoglossal-facial nerve

attachment with translocation of the infratempdaaial nerveJ Neurosurg1999;90:27-34.

27. Yetiser S, Karapinar U. Hypoglossal-facial meanastomosis: a meta-analytic studiyn
Otol Rhinol Laryngol2007;116:542-9.

28.Székely T. Anmerkungen zur Chirirgie des N.Faci@RL Noval991;1:53-55.

29. Anderl H. Cross-face nerve transplantatioramidl palsyAnn Chir Gynaecol.
1982;71:70-6.

30. Galli SK, Valauri F, Komisar A. Facial reanineat by cross-facial nerve grafting: report
of five casesEar Nose Throat 22002;81:25-9.

31. Mersa B, Tiangco DA, Terzis JK. Efficacy of thmby-sitter’procedure after prolonged
denervationJ Reconstr Microsurg2000;16:27-35.

32. Baker DC, Conley J. Regional muscle transpmsiior rehabilitation of the paralyzed
face.Clin Plast Surg1979;6:317-31.

33. Labbe D. Lengthening of temporalis myoplasty eganimation of lips. Technical notes.
Ann Chir Plast Esthetl997;42:44-7.

34. Labbe D, Huault M. Lengthening temporalis myspy and lip reanimatiofPlast
Reconstr Surg2000;105:1289-97.

35. Schauss F, Schick B, Draf W. Regional musea-filasty and adjuvant measures for

rehabilitation of the paralyzed fataryngorhinootologi€l998;77:576-81.

36. Aviv JE, Urken ML. Management of the paralyzack with microneurovascular free
muscle transferArch Otolaryngol Head Neck Sur$992;118:909-12.

37. Doi K, Hattori YT, Tan SH, Dhawan V. Basic swe behind functioning free muscle
transplantationClin Plast Surg2002;29:483-95.



61

38. Kimata Y, Sakuraba M, Hishinuma S, Ebihara &ydshi R, Asakage T. Free
vascularized nerve grafting for immediate faciaveereconstructiorLaryngoscope
2005;115:331-6.

39. Kumar PA, Hassan KM. Cross-face nerve graflh fWwie-muscle transfer for reanimation
of the paralyzed face: a comparative study ofthgle-stage and two-stage proceduRdast
Reconstr Surg2002;109:451-62.

40. Terzis JK, Noah ME. Analysis of 100 cases eéfmuscle transplantation for facial
paralysisPlast Reconstr Surd.997;99:1905-21.

41. Takushima A, Harii K, Asato H, Momosawa A, O&kizM. Onestage reconstruction of
facial paralysis associated with skin/soft tisseedts using latissimus dorsi compound flap.
J Plast Reconstr Aesthet Sug§06;59:465-73.

42.May M. Gold weight and wire spring implants dteraatives to tarsorraphyArch
Otolaryngol Head Neck Sur§987;113(6):656-660.

43. de Ru JA, Braunius WW, van Benthem PP, BussctA, Hordijk GJ. Grading facial
nerve function: why a new grading system, the MdReshould be propose®tol Neurotol
2006;27(7)1030-6

44. Satoh Y Kanzaki J, Yoshihara S. A comparison and conversable of ,the House-
Brackmann facial nerve grading systems” and ,theadghara grading systenfuris Nasus
Larynx2000;27(3):207-212

45. Kayhan FT, Zurakowski D, Rauch SD. Toronto da@rading system: interobserver
reliability. Otolaryngol Head Neck Surg000;122(2):212-5.

46. Vacher S, Hadjean E, Monteil JP, et al. Hypsgpdacial anastomois.Analysis and results
on 12 cases and comparison with results of fadiafanastomosi#Ann Otolaryngol Chir
Cervicofac1982;99:303-12

47. VanSwearingen JM, Brach JS. The Facial Didglilidex: reliability and validity of a
disability assessment instrument for disorderdieffacial neuromuscular systeRhys Ther.
1996;76: 288-98.

48. Brach JS, VanSwearingen J, Delitto A, Johngnlpairment and disability in patients
with facial neuromuscular dysfunctio@tolaryngol Head Neck Sur997;117:315-21.



62

49. Robinson K, Gatehouse S, Browning GG. Measpatgnt benefit from
otorhinolaryngological surgery and therapyin Otol Rhinol Laryngol1996;105:415-22.

50. Lindstrom C.J. Objective facial motion analysiatients with facial nerve disfunction.
Laryngoscope002;112(7 Pt 1):1129-47.

51. Sargent EW, Fadhli OA, Cohen RS. Measuremerfa@fl movement with computer
software Arch Otolaryngol Head Neck Sur#j998;124(3):313-8.

52. Linnet J, Madsen FF. Hypoglosso-facial nenastamosisActa Neurochir(Wien)
1995;133:112-5.

53. Atlas MD, Lowinger DS. A new technique for hgpassal-facial nerve repair.
Laryngoscopd 997;107:984-91.

54. Flores LP. Surgical results of the hypoglo$aeaial nerve jump graft techniquicta
Neurochir(Wien) 2007;149:1205-10.

55. Sood S, Anthony R, Homer JJ, Van Hille P, FekwD. Hypoglossal-facial nerve
anastomosis: assessment of clinicalresults andrgdienefit for facial nerve palsy following
acoustic neuroma excisio@lin Otolaryngol Allied Sci2000;25:219-26.

56. Berg T, Jonsson L, Engstrom M. Agreement batvike Sunnybrook, House-Brackmann,

and Yanagihara facial nerve grading systems in8pdlisy.Otol Neurotol2004;25:1020-6.

57. Croxson G, May M, Mester SJ. Grading faciavadunction:House-Brackmann versus
Burres-Fisch methodém J Otol1990;11:240-6.

58. lkeda M, Nakazato H, Hiroshige K, Abiko Y, Suigi M. To what extent do evaluations
of facial paralysis by physicians coincide withfsalaluations by patients: comparison of the
Yanagihara method, the House-Brackmann methodsalfi@¢valuation by patient&tol
Neurotol2003;24:334-8.

59. Kanerva M, Poussa T, Pitkaranta A. Sunnybrawktdouse—Brackmann. Facial grading
systems: intrarater repeatability and interratee@gentOtolaryngol Head Neck Surg.
2006;135:865-71.

60. Smith IM, Murray JA, Cull RE, Slattery JA. Coarson of facial grading systen@lin
Otolaryngol Allied Sci1992;17:303-7.



63

61. Coulson SE, Croxson GR, Adams RD, O’'Dwyer Nalidbility of the ,Sydney”,
~Sunnybrook”, and ,House Brackmann” facial gradsygtems to assess voluntary movement
and synkinesis after facial nerve paraly§itolaryngol Head Neck Surg005;132:543-9.

62. Sheehan JE. Progress in correction of facialypaith tantalum wire and mesBurgery
1950;27(1)122-5.

63. Rofagha S, Seiff SR. Long-term results for tise of gold eyelid load weights in the
management of facial paralys®ast Reconstr Sur@010;125(1142-9.

64. Silver AL, Lindsay RW, Cheney ML, Hadlock TA.hih-profile platinum eyelid
weighting: a superior option in the paralyzed elylast Reconstr Surg2009;123(6)L697-
703.

65. Mohr A. Pretarsal platinum-iridium implants fdnerapy of lagophthalmos in facial
paralysis. Preliminary result®phthalmologel 997;94(8):600-2.

66. Kartush JM, Linstrom CJ, McCann PM, Graham MEarly gold weight eyelid
implantation for facial paralysi©tolaryngol Head Neck Surd990;103(6):1016-23.

67. Snyder MC, Johnson PJ, Moore GF, OgrerHaly versus late gold weight implantation
for rehabilitation of the paralyzed eyelidaryngoscope€001;111(122109-13.

68.S6nmez A, Ozturk N, Durmus N, Bayramicli M, Nuroglu A Patients’ perpectives on
the ocular symptoms of facial paralysis after goleight implantation.J Plast Reconstr
Aesthet Sur@008;61(9):1065-8.

69. Jobe RPThe use of gold weights in the upper eydidJ Plast Surg1993;46:343-346.

70. Thomas SchronmHabilitationsschrift zur Erlangung der Lehrbefamg fir das Fach:
Entwicklung und Evaluierung eines Lidimplantatesr zchirurgischen Korrektur des
Lagophthalmus bei peripherer Fazialisparese. Halasen-, Ohrenheilkunde vorgelegt der

Medizinischen Fakultat der Charité, UniversitatsimedBerlin, 2005September.

71. Morel-Fatio D, Lalardrie JP. Palliative surditaatment of facial paralysis. The palpebral
spring.Plast Reconstr Surd.964 May;33:446-56.

72. Terzis JK, Kyere SA. Experience with the goldigihit and palpebral spring in the
management of paralytic lagophthalmBtast Reconstr Sur@008;121(3):806-15



64

73. McNeill JI, Oh YH. An improved palpebral sprifigr the management of paralytic
lagophthalmosOphthalmology1991;98(5):715-9.



