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Facial Nerve Paralysis and Surgical Management
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| Abstract |

he facial nerve coursing through the temporal bone provides a challenge to the otologic
surgeon. Advances in surgical instrumentation and refinements of surgical strategies enable

the otologist to uncover the entire course of the facial nerve safely from brainstem to its exit from
temporal bone. The most common cause of facial nerve paralysis is Bell's palsy, followed by
traumatic facial paralysis, herpes zoster oticus, and intratemporal tumous lesion. The surgical
approaches to the injured facial nerve depend on its causes. Acute, severe facial nerve paralysis
caused by viral infection or trauma can be managed by early use of transmastoid approach,
middle cranial approach, or combined approach. In case of intratemporal benign tumor with
favorable facial function, great care must be taken not to damage the facial nerve with nerve
preservation technique. However, in malignant tumor with favorable facial function, the priority
must be placed on the complete resection than to the facial nerve preservation. In consideration
of selecting surgical technique of facial nerve paralysis reconstruction, clinician must find out the
cause, degree and duration of paralysis for the appropriate technique.
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A
70 (intracranial) A7]= ¢FhdAIA PQ_:@]-_,] Yoloz=
A Aol ehHA Y X (agenesis of facial
nerve nuclei)¥} 378 =(vascular anomalies)©] .2
o, ZHA Aol FFA14 HYPA F3H(degenerative
diseases of the central nervous system), 2|74 23t
(trauma), A7 <9¥(acoustic schwannoma) 52| 23k
o gltk. henlz Asel o AET S S5
(intratemporal) Q7= Aghe] Ao 2= FIIA & &7
= XHfracture of the skull base or temporal bone),
794 Ask(infectious disease), o] #H Ak (related
to middle ear pathology) % o]3} &35 A7|= 2914
(iatrogenic) €¢lo] t}. B3k =F2(extratemporal) A
7l Rl Aele i ool b wron, T ogo
= ofahale] b mEi o Fool AR 3lek(, 2).

QRN v R b EG U2l Wb
(Bell's palsy) 2 A 3z}9] ¢k 51% A=E A5 1
o202 2HH22%), o] AthEZ (herpes zoster oticus)
(7%), FFH6%), 7HB4%), 8 2s X8t 4
7} A 79(3.5%), HEUPHE A(hemifacial spasm)
(2%), SFABAEHE1%), v-AZ 23] e (0.5%) 9
OB HEE Ho|a 7|ef =4, A B 9ol e
Jr= 2}A]sic}

Zrofe] 74 AT g Eo] 7= ANk Qb S
of ofsl= QIgh AojofA} Aol F gellE ZffshH, Ao}
719] AL3ls}t el qlelA A7E g, Aof
78 mha] o] 19l Buzini MR o2 HEe] Tt 9
& Barskar glov, Ajlvke gl 54 Fold
A3 Aeht o) gl AR A Fof nlgo] AiH s
Wero] Hasan Qlvk3).
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1, #iojH|(Bell’s palsy)

bANTE mhH] F 7P e FEiQl Wnke|(idiopathic
facial nerve palsy, Bell’ s palsy)+= 109HH% 20 ~3075 9]
o b E= Ao HaEw 9lom(4~6), BE g
A o] 7k, 104 o] ] foht el
ol B} H11(7, 8) AAl4), Fx(9), HAL] 7194=(9)
T2 Aukr] o] LLFT O o AR L Sl

HEEo] 4 & 23X npol] o] A& SHreacti-
vation)7} QFH 217 Fgo] FH Ao AL 3lo
H(11~13), FAA vHe|E Zefshz of2] 714] 9191 v
Algh Foflof 2leket = et

Hpo] | &gl 23k QhH A

& g QP vl o
ARl 2k Bl e ARA He Aow A
AoV}, A JREA] o2 $2 5 oF 71%ho] ¢hd Bl E
°oF 84%= Aol 77ke- Bl 5ol Hol(14) Hvi] g} 5
2 sl5o] EA] 2= 20~30%2] At tha) T8 7]
Folof gt

Z79| 2H|Zo|= & (prednisolone, 60 mg a day
= A9 319
H= 2788 HE5 m ol WAgte] T o) e 2178 &4
X3 élv,j:]-é‘]-@], T2 olHAIA nid|e] WY WITE 7k
A7IE Aoz defA k15, 16). kAN SujolE
Ao} 2E| 2ol o] W g HA|o] Eito] BME o} =
o] 2|7} Wk, F2 2hol= o] AlA(aciclovir,
Hpo]2]20] DNA Fdass

Bo] Az

for the first 5 days, tapered thereafter) &

valaciclovir, famciclovir)&
Wellehs wEdlAel=
2A] vlo]g] 2] BA(replication) & A3|A|71=t, oA
npR|7F A31A] 3 Qoll B85k 73-F-ollwt o] o] e ut
olgix EAlE WAIE ¢ Sl A3t glor nlolas
TEA O Z GlolAlE Xeh17). shARE of ] 7219 o] %
AW AV ZE|Rol=gte] W amA] AE|Rol=
SR G ET Qb A7 vh] 5 31&o] tf Wk, e 3=
o] vlgo] ] Frh= Bt wo] lrk(18~20).

FAK|(neucleoside analogue)



Table 1. Causes of facial nerve paralysis

Infectious Herpes simplex virus-1 (Bell's palsy)
Varicellar-zoster virus (Ramsay-Hunt syndrome)
Mumps virus

Rubella virus

Influenza virus

Infectious mononeucleosis

Lyme

HIV

Tuberculosis

Otitis media

Temporal bone fracture, skull base fracture
latrogenic

Penetrating wound of face or neck
Birth trauma

Cholesteatoma

Vestibular schwannoma

Facial schwannoma

Carcinoma

Glomus jugularae

Histocytosis

Rhabdomyosarcoma
Osteopetrosis

Hemangioblastoma

Leukemia

Guillain-Barre

Multiple sclerosis

Millard-Gubler syndrome

Mobius syndrome
Melkersson-Rosenthal syndrome
Dystrophic myotonia

Sarcoidosis

Diabetes mellitus

Hyperthyroidism

Autoimmune disease

Trauma

Neoplastic

Neurologic

Congenital

Systemic

2. O|MCHAtEZ

(Herpes zoster oticus, Ramsay-Hunt syndrome)

ol EZE &4 21734 (geniculate ganglion) ol &
Hz)o] 9)d Varicella zoster virus®] A|&AsH(reacti-
vation)dl] 2|8} SHAXAIT nlH|e} o] & o|7fe} Llo]x ] A
FEA BR Fo] Yeh= Ao 2 (21, 22), herpes
simplex virus®t} 2173 thdbeto] 2 (perineural
% 3= S540] 21el(23), FAAT ol 9]ew
AR Bl AL 55 £3] Aste] A

invasion)<
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2 AE 55 AL AUTH24, 25).

ZFE Ramsay-Hunt 5379] o|golg} & 4= = FX
ZEiE)d ol Ul E 7 (zoster without vesicle,
zoster sine herpete)o] &0l wjg} Hopn]| = A=)
o 3kx} = ok 8~28%+ varicella zoster virus 3+Ae] <
7P} S7 ] @A 2 FHEL AHRHS(PCR)
o J3l 81071 Sjgieh6, 27). ek ol ol 3R B4
% 40 T4 Qb o] WAA19] AR o1

ohi 2k BEE H2 408, &, A ge
3 405 sl 0] BRI F E4lo]
A Wito] S, ZEAE £33 Tl DA 72§
o Wyake B9 glo] 7012 a3t Hek2o).

B og oA x Wb 2 AGEIE 28078 9] 3} F
2178 9] A= varicella zoster virus A 27}e] W3k}
Ao, 11 Foge Fx A o] el g x|, 127
o] $xl= A E3lo] B2 Holl S-S & S AT

3. 2JAM otMAIZA OfH|(Traumatic facial nerve paralysis)
S5EEE q(temporal bone fracture)2 A7 Bz
(neural edema), 217 W @=(intraneural hematoma),
A A o] OLHL(direct compression),
ment) = A1749] 3t (neural disruption) 5-& s}k
o7 (fallopian canal) Woll $Jx|8F QHALIES
sler, 2‘1*ﬂ4ﬁ5~m%4ﬂﬂﬂﬂ
Pk A7k Ao 1t o} IeHG0), 3
FHL FHAM o] FA%(petrosal pyramid)} o]
| et
(transverse fracture)¥} 324 (mixed fracture) 2 -5
=31, e WA FFF 2H 70~90%, FEH
= 10~30%E AHAJ8HH, EFEE | vle2 S T4
10~20% = de{#] glovt Xlekhyo] WdshiA E3h=
Ao Hlgo] F7Feh= FAlolth(32~35).
QFAAA vlu)7} Q& uff Z7]of ZE3 7ALe} ]g_ 3]
Ao| nh| 9] sjE 71 F 23k 94x0]7] wiEel] S5
A gAfolx] Qb whnl o] gk o5 Adohfle A
-9- 583FH36, 37). FHAIAE nHlE F3de] oF 20%

=4 (bony frag-
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Aol YeP=1(32) A9 a7l 2om 70~75% A
TolM AASE-S 7|fE 4= 1o m(38, 39) F= AFH
%, A3 g, 8 23k otute 2 whsitt 3=d
o] 7% 3] 50%0l4] ohHAA wiblzE YR (32),

7ol 23] Sl B97) Bo} a7 wulzk 4

A5 v S22 ol vl ol 57} F4] BrH38, 39).
SE SN 7] S haA TSl T
M S 3NE Folon, AN nzEdoleta
Bawo] glom(32), JPEATE whale} g7 Sd3t g
stEE S 3, AT, ol E Y E4, o
A F2 Soll thet Br7ke $A| ol Aldstojof gt
oPd QA7 v o] el ] gel| thafir oF 4 =
el A7t go, 53] 3 25 AR vh| o} A 47d vf
Hlo A8, 2 HIH, T A AR BT e 52

4, B0 ofst QteLlA ol
(Facial nerve paralysis related to intratemporal tumor)
F¥oll <Js) A7l hAlA vhule Eebale ko,

23] QP vhule] of 5068 Ak Qlrk2), A

F2 o)54 qhlol o8 Qb g AoTNE P

R H [eiNe)
9o 2= A= (vestibular schwannoma), SHAAZEE

(facial nerve schwannoma), FA| XS AHsl 3=

d-47). olel 9 EFEE T T 25 el
- 28] 27| whiol] ZIek GA] QPANTE i) S5

o) )5 2, bl bl WAl bl
N E L Ity PR Y
el Tk o Bapol uTlo] 5 7Y i
HA| E9H(squamous cell carcinoma)©]al, 1
oF2(adenoid cystic carcinoma)o]tH48),
1S W] ofe vk 5 AR T2

o] &0 et Hrh49). &4 |
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OHHAX 7RIS (facial nerve decompression), Yx}Al
7ZJHE-8t2(primary anastomosis), 217714 o] 2% (inter-
positional nerve graft), Ad3}-oFAAZ nAHETE
(hypoglossal facial nerve cross over technique), <&
o€ (muscle transfer) 5] thket FHAA v A&

(facial paralysis reconstruction)2 §38F¢] QhHL-%52] 7]

5 99 /I 5 gorh, ZFE 243 ANska g
QA7) st F9lo) B s eH TE clate]

5E
rlo
o,
o
=
Y
o

S gl g AT, &3 B 3
Aoz} ol AL 915 AAE ash)w s abwl
wule] olabel sjua 47149) A 9 Tl A 9
Bo] o)1}, 21733, A73I%, el 2 Aol
shel gi7lo] Basleh,

m]

1, QA A ZIot= (Facial nerve decompression)

FANBT S QP o] ofwst ARl o) FE
o] A& Ejo] 4] FxEol| oJF §heH(compression) -2
XZ(entrapment) H& A4S FEHo2 7 (de-
compression) -2 o|¢K(relie)AlA 2|&AQ1 2174<] W
A& WAL} R 202X, FRIE 217 WA
SA7} = ghdntna) o] Z-g-of AlgggieH(50).

F2 kR gow E8lal A wkso] g1 House-
Brackmann grade VI2] $FAun]Ql A4 dAgH AAHA
T AAME 53R 5] 10% viRte] HE A9 &
L A= AP SAE A (fibrillation potentials), %

[e]
Aoz gk (positive sharp wave) 59 %9 &414

[}
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T = tympanic segment, GG = geniculate ganglion, L = labyrinthine segment, IC = intracanalicular segment

Figure 1. View of intratemporal facial nerve during neural decompression.
56-year old male patient with herpes zoster oticus of right side. Facial nerve decompression was done using middle cranial
fossa approach. Black arrow indicates the difference of swolen segment between geniculate ganglion and tympanic
segment. Pinkish normal tympanic segment was visible on this approach.

(denervation) H$7F Y 73-4(51~53), vp& b4 2 o7 SraAl rha o) A9 A @eE 9T Sadd
= X =

3} 3.0 o) xA Q] 9Ato] 9l ASof| ohHAA AT} W, 223 FEHA To2 MM £ BHE dS
S5 AT T QTh49, 54). FEA7IE QHHvH] A & ato] Ztso] 918 2t

27 obol] A|gah= Ao] nfEtaahn, I o]g= &4 ot T AT &4 F7F 1A E (tympanic seg-
WA Dkl o)] A 7]3= Wallerian degenrationo] €4 ment) °|&le}al FAHEY= AS FE AHSE HJ2H
257, AAlE 353 Foll 557 whiZo|th(53, 54). AWt (ransmastoid approach)& ©|-8-8}aL, 1 odl A4+
B2 AAFEo] A "] F 357 o] B F ) b A9 &Aoo F9 {50 wet 'é‘"r7H9} A2 (middle
217 7t 2tk okl 3l 5Eo] FA A HrE Bl fossa approach)¥ Zv|2 AW (translabyrinthine
317] % FH(55~57). approach)& A&l o= glom A7F o] ofz] Bdo] 7P<Q-

QhAxEde] A F ol EAIAC segment) oA Feol AQF B ARrds A TNk H

] 2 2 2|(labyrinthine segment) & ©|&s}l= Z¥F £ ¥83th49, 54).

(meatal foramen)o] 7} & FQJo]1(58, 59), A7 2] obHAAA 7RI=ZA] AA o Foflo] A% Egko]

T epineurium)o] EAIS1A 31(59), FHAE R A AorHAL, 63, 64), B Axje] AR SJahd A7 elehe

o¥58, 59) /1 S D) ol e ol kel clol 39kl el 531l o Y

A9 A F2 o] RRo| ol AE UL Rob HY ek oV Qb vhule] A9 24 AAE F9)9] &
)=}

(Figure 1). SHAIgF Zeolli= 2p7]8vg /gl ofsf 2bad | Bol 7 TAFEE ST} FFo] Mg s Ee

>
o
(o3

Aol 29 FHRANEES Holeho] ARNG F EHEE 24 A3 e A9 v Ban ol A %
A5 %7 e YAstel FEPTHS MHBLHOL, 62 o] WSl mefslojok Srk(Figure 2)(65).
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Figure 2. A 38-year-old man had complete facial palsy due to injury near the geniculate ganglion of the facial nerve. The surgical intervention
to decompress and remove bony impingement and granulation tissue employed a combined approach through the middle cranial
fossa and a transmastoid approach.

(A) The right facial nerve was injured near the geniculate ganglion; some granulation tissue is visible on the CT scan (red arrow).

(B) Swelling and hyperemic change in the geniculate ganglion, including the labyrinthine and tympanic segments of the facial nerve,
were visible through the middle cranial fossa approach (blue arrows).

(C) Bony impingement and granulation tissue were found near the tympanic segment of the facial nerve via the transmastoid

approach (white arrow).

2, QA BESHE B2 HHE A2 oo ¥elE 4 kFigure 3).
£7 vl FES AN 1S R he Y ole] 7R undus) FEE wEstel NS F
T opg Boge] A AWNFL HET S JEENE 9lo) FPORVE wejsh] Agshe] ol Zo 2 B}
Gt glo| el el 497, 271 L Aol uleh & Relshs wHe SRNAE AU 4 Hol nEY
QAN B S o] Ao} glonk, Y Y] Y Wele B4
A9 Fge FAAARGE FRNFE BEFE S 2B AVNG 5L R AR
Gshs Zlol, oby Fgel A% QU BENTH: 5 QEABRFe hEAe] BE elold wke] b5l
el SAAAS Bk Aol o vivkn & 4 9l U A7 7 ke 54 H9lo]u], A1413] A} 27
DAY AN T2 7 BB ofslsh SE WEa sk Hol HHolrker). 54
ANAFS A8 AR EABS BESE AL Aol BeIAE wh =dte] o7t gow] 1 olf o
NAFS AVE B5F, PR Aol HBSE, el Ak AL) Pl AWk QhEaA 75 A
4 grhtolT ARE we A% o ot Q] dizoln], QAN HES 5 e SolehH &
(66~68). SR QAL 2 mESRA SR 4 Auchs &5 QhaAe] /o] AshEl7] ukielck70).
H5) S QHEAY FURE ol g Gl A N BES Hrhd el el vid A4
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Figure 3. The fundus exposure technique for huge vestibular schwannomas with normal facial function.

(A) After complete labyrinthectomy, it was shown that a thin bony wall covered the facial nerve and the mass at the fundus of
internal auditory canal. Using the electrical stimulator, we divided the facial nerve from the schwannoma.

(B) Widening the exposed window of fundus, we advanced the separating procedure from the schwannoma.

(C) After the mass was debulked, the path of the facial nerve could be seen (it was not exposed due to the compressive effect of
the huge mass).

(D) Along the exposed path of the facial nerve, the mass was debulked and removed. The capsule of the mass was easily
separated from the facial nerve.

Al A2 = gl on ) &2 e A7 chika Eokuls Balslo] A5 = gl om A wxE(crossover technique) 5 714
PANTE 0 2R FYS B7I= <2 oltkFigure 4)(71). ol ARt sl wAk<e(hypoglossal-facial

nerve crossover technique)2 95 21745 o]848 4

= A5 o] &8 5 Qo RS 9] V) NE 7

< 212 ™ House-Brackmann grade Tl Hx2] A3}

=5 o} gt} 2 ol&(muscle transfer)& Y94 oF
(¢}

o] 2AEHAAL st A AR Hs i

3 QIHAIA o] afZi%

(Facial paralysis reconstruction)

FHA vhu] A e] HaE= QPHRE 715 ehdg
3|50l B2 ¢ Holrt | Hol Al 57} Fast
o ARRle T 7P g Ade HgA8E e (direct oltt.

nerve anastomosis) Fi= 2170] 2l (nerve grafting) 2 ANAEE 1 o= 4 F s AldeE AV

o g

6+

Al
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Identified junction between the nerve

and capsule of tumor \

.“.‘“

Yan
Facna[ perve schwannoﬁla"

\ sSplayed nerve B

Figure 4. The stripping technique for facial nerve schwannoma with good facial function.

(A) After complete mastoidectomy on right side, the tumor was found to originate from the geniculate ganglion of the facial nerve.
(B) Complete local exposure of the tumor and normal nerve appearance is needed to identify the junction between the intact nerve
and the capsule of the tumor. Dissecting with sharp microscissors at the junction, we can strip the tumor from the intact facial

nerve.

Figure 5. A 65-year-old woman had complete facial palsy on left side due to iatrogenic injury at the tympanic segment of the facial nerve.
The surgical intervention of neural repair was employed via transmastoid approach. Closure without tension (white arrow).

(A) After cutting greater superficial petrosal nerve, the approximated ends of the nerve repair site must match in terms of the
endoneural surface
(B) A 9~0 or 10~0 monofilament suture is placed through the epineurium. About 5 knots are tied in order to prevent the suture
from unraveling.

of wie} AAE vk, &4 F 304 o= A
(tension) §lo] 2 582 ABE F = AHIEER
< (Figure 5), do|7} S84 &5 H-$(5~10 mm ©)
9] A1 A<L) tho) 7Rl (greater auricular nerve)©|U H]

E41% (sural nerve)& o83 A143Ex] o] <= (interpo-

ok

sitional nerve graft)< 2174 2|9} B3 (epineural suture)
oL} Al 9]u]ut B8k (perineural suture) 2 3= 4%
A7} FrhFigure 6)(72). 74§30 o3 1 o[ 9]
ARro] I JTHH AaRPANE wake -2 daihd
217 Yol & (hypoglossal facial jump graft)& Al8s}
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Figure 6. A 44-year-old woman had complete facial palsy on right side due to cholesteatoma at the tympanic segment of the facial nerve.
The surgical intervention of sural nerve graft was employed via transmastoid approach. Closure without tension (white arrow).

(A) To suture donor to recipient, the epineurium is peeled back to expose the protruding endoneural surface.
(B) The ends of the donor and recipient nerves should be brought together without tension. Nerve reversed so that the distal
end of the graft is attached to the proximal end of the donor nerve.

of AIH-of FHANAS A= W o] E£UHT3, 74). 4l
o2& o] F A ANYA| HAYSHE TF25(synkinesis)
< WA flal AA7 S ddsh, T el 9
£ uAe] A9RE Toligel AARE E

o 3

7ol
Si3ol sk w BPstel oS A% B}
%l\

tH76). vHE 7 FAHE QS WFOR Fold7]e Hl
B3] ARE-E= &2)9] S5 Hole(temporalis muscle
trans-position)(77) o8} HAEE & = S5 Mol
o A& daty] AT £2 o2 w2 Hdoj&(masseter
muscle transposition)¥} viH]E o}l AYPES 7atete] ¢
ol B HhE Mol She S 402 o8 Aol

Z(digastric muscle transposition)©] ATH78).

QRN £4 5 QAN TS Hol A9 QA
o

5 ol o} oleigol gl 2ele]

o,
)
[e}(e3
olN
5=

2~

e AR o) SJhE AL ek e 271 AT
WS, A7 £ L ANIRE, ARl s
o & 7% 5 F bl vhle] 5] vl FEST, S
ol AT 715g 2T 9l P BF] 55 o
o QPR HESE 2 83te] &7 AR 75 2
2 2 qlgirk. vhek o Fopel A3 QrEAIAS) Bzt
= 5] 7o) B W& Folof shvi, ghanA vh
vl o] 3% £ F 5% V1S nefstel $42 4
eists] ahele] A, RE F ok, AR Y,
WY ok ARAY o|F Qhia 52 Aol Y2
RIS

NG 44 AR P 5 9l A £
Aol ek het $F 5o S} Qi 53] Wad
N7 oug o opgHel 4HE Tlsel %
710 4= gk
s
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