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Partial Lesions of the Intratemporal Segment of the Facial Nerve:
Graft Versus Partial Reconstruction

Ricardo F. Bento, MD, PhD; Raquel Salomone, MD; Rubens Brito, MD, PhD;
Robinson K. Tsuji, MD; Mariana Hausen, MD

Objectives: In cases of partial lesions of the intratemporal segment of the facial nerve, should the surgeon perform an
inlraoperative partial reconstruction, or partially remove the injured segment and place a graft? We present results from
partiiil lesion reconstruction on the intratemporal segment of the facial nerve.

Methods: A retrospective study on 42 patients who presented partial lesions on the iiUratemporal segment of the facial
nerve was performed between 1988 and 2005. The patients were divided into 3 groups ba.sed on the procedure used: in-
terposition of the partial graft on the injured area of the nerve (group I ; 12 patients): keeping the preserved part and per-
forming tubuiization (group 2; 8 patients); and dividing the parts of the injured nerve (proximal and dislal) and placing a
total graft of the sural nerve (group 3; 22 patients).

Results: Fracture of the temporal bone was the most frequent cause of the lesion in all groups, followed by iatrogenic
causes (p < 0.005). Those who obtained results lower than or equal to HI on the House-Brackmann scale were 1 (8.3%)
of the patients in group 1, none (0.0%) of the patients in group 2, and 15 (68.2%) of the patients in group 3 (p < 0.001).

Conclusions: The best surgical technique for therapy of a partial lesion of the facial nerve is still questionable. Among
these 42 patients, the best results were those from the total graft of the facial nerve.
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INTRODUCTION

Traumatic lesions on the intratemporal segment
of the facial nerve can be caused by a fracture of the
temporal bone,'"^ can be caused by a firearm wound,
or can be iatrogenic lesions that occur during oto-
logical surgeries.'"^

Although the number of iatrogenic lesions has
been decreasing because of the progress made by
otology surgeons and intraoperative monitoring of
the facial nerve, hundreds of cases have been treated
at the Hospital das Clínicas da Faculdade de Medi-
cina de Sao Paulo in the past 15 years. On the other
hand, other types of causes have been increasing,
mainly in big cities and due to violence (car acci-
dents, falls, terrorism, and urban violence).

The Hospital das Clínicas da Faculdade de Me-
dicina de Sao Paulo is a reference for potential
emergency situations in the city of Sao Paulo, and it
is also the largest hospital in Brazil.

After visualizing a segment of the injured facial
nerve, surgeons face the following questions: wheth-
er to preserve the segment untouched or to cut it and
place an autologous graft between the stumps, and

whether to preserve the injured segment by placing
a partial graft or to leave the injured stumps and per-
form tubuiization.

The aim of this study was to present 42 cases of
patients who had partial lesions of the facial nerve
on the intratemporal segment and were treated by
different techniques of anastomosis, with the pur-
pose of helping surgeons decide on the best proce-
dure for these controversial cases.

METHODS

A retrospective study was performed on 42 pa-
tients between 1988 and 2005. They presented trau-
matic peripheral facial paralysis, and during repair
surgery on the facial nerve, at least 30% of the facial
nerve diameter had been found preserved. A trans-
mastoid approach was used in all cases, and every
patient had a 1-year follow-up after surgery. The
House-Brackmann scale was used to evaluate func-
tion before and after surgery.

The patients were chosen according to the follow-
ing criteria: lesion present for less than a year; pe-
ripheral facial paralysis (House-Brackmann grade V
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Fig I.Tubulization of facial nerve.

or VI); and over 90% nerve degeneration displayed
during electroneurographie examination performed
from the three facial nerve branches (frontal, orbic-
ularis oculis, and orbicularis oralis) and/or electro-
myography with no sign of re in nervation.

All surgeries such as partial or total anastomosis
were performed by the same surgeon (R.F.B.) ac-
cording to the technique previously described by
Bento and Miniti'* and using fibrin adhesive. TubuH-
zation was performed with the fascia of the temporal
muscle totally covering the injured segment of the
nerve (Fig 1).

The patients' records were analyzed to determine
the cause of the lesion, the period between paraly-
sis and surgery, the type of surgery, the facial nerve
segment in which the lesion was found, the lesion
extent on the facial nerve length, the lesion extent
on the nerve diameter, the presence or absence of
neuroma, and the clinical results 1 year after the sur-
gery. All amputation neuromas found during surgery
were removed (Figs 2 and 3).

Fig 3. Amputation neuroma of facial nerve.

The involved nerve segments were divided into
first segment (labyrinth portion), second segment
(tympanic portion), third segment (mastoid portion),
and second and third segments (tympanic and mas-
toid portions).

The lesions were also divided by extent (length):
less than 5 mm, between 6 and 10 mm, and larger
than 10 mm.

The diameter of the injured portion of the nerve
was classified as equal to or larger than 50%; the
cases presented an injured nerve diameter of up to
70%, with at least 30% of the diameter preserved.

Regarding surgeries, patients were divided into 3
groups: cases in which the partial graft was placed
on the preserved area of the nerve (group 1 ; 12 pa-
tients; Figs 4-6); cases in which the preserved area
was conserved and tubulization was performed with
temporalis muscle fascia (group 2; 8 patients); and
cases in which parts of the injured nerve were di-

Fig 2. Ampuialion neuroma (arrow) on mastoid portion
of left facial nerve (stylomastoid foramen).

Fig 4. Partial lesion of facial nerve on mastoid portion
(second portion) of left facial nerve (arrow).
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Fig 5. Partial lesion of facial nerve.

vided into proximal and distal parts and a total graft
of the sural nerve was placed (group 3; 22 patients;
Figs 7 and 8).

Continuous variables with homoscedasticity
and equality of variances were compared between
groups with a 1-way analysis of variance. Continu-
ous variables that did not fit these criteria and the or-
dinal variables were compared between groups with
a nonparatiietric Mann-Whitney U test. Categorical
variables were compared with y} and Fisher's exact
tests. The adopted significance level was 5% (p <
0.05).

The approval for this study was obtained from the
hospital ethics committee {No. 0291/05).

RESULTS

Regarding the cause of lesions, fracture of the
temporal bone was the main cause in all groups, fol-
lowed by iatrogenic causes and firearm projectiles
{see Table). As with causes, gender and age factors
did not present any significant statistical difference
in selecting patients.

The period {mean ± SD) between the lesion and
surgery was 27.8 ± 19.2 days for group 1,32.8 ± 23.8
days for group 2, and 50.5 ± 28.4 days for group 3 (p
= 0.05; see Table).

In all groups, the mastoid was the most involved
segment, with 7 patients (58.3%) in group I; 7

Fig 7. Total graft of facial nerve (arrov -̂s) with sural nerve
(left mastoid portion).

(87.5%) in group 2, and 14 (63.6%) in group 3. How-
ever, the tympanic segment was affected in 25.0%
of patients (3) in group 1. 12.5% ( 1 ) in group 2, and
13.6% (3) in group 3. Those with both tympanic and
mastoid segments involved were represented by 2
patients (16.7%) in group 1. no patients in group 2,
and 5 patients (22.7%) in group 3 (p = 0.53; see Ta-
ble). There was no lesion on the labyrinth segment
of the facial nerve in any of the groups.

Regarding the lesion extent on the nerve, in group
!. 75% of patients (9) presented lesions smaller than
or equal to 5 mm, and 25% (3) presented them be-
tween 6 and 10 mm. In group 2, 87.5% of patients
(7) presented lesions smaller than or equal to 5 mm,
and 12.5% (1) presented lesions between 6 and
10 mm. There was no lesion larger than 10 mm in
groups I and 2. However, in group 3. 40.9% of pa-
tients (9) showed lesions smaller than or equal to
5 mm, 18.2% {4) presented lesions between 6 and
10 mm, and 40.9% {9) presented lesions larger than
10 mm (p = 0.02; see Table). In all groups, only 15

Fig 6. Partial graft. Fig 8. Total graft of facial nerve.
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Age (mean ± SD; y)
Gender

Male
Female

Cause of lesion
Fracture
Iatrogenic
Projectile

Period (mean ± SD; d)
Segment

Tympanic
Mastoid
Tympanic and mastoid

Length of lesion
<5 mm
6-10 mm

>IOmm
Diameter of lesion a50%
Neuroma

In parentheses are numbers of patients.
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Group ¡
{n = 12)

37.1 ± 16.7

8
4

50.0% (6)
41.7% (5)
8.3% (1)

27.8 ± 19.2

25.0% (3)
58.3% (7)
16.7% (2)

75.0% (9)
25.0% (3)

0.0%
25.0% (3)
25.0% (3)

Partial Lesions of Facial Nerve

PATIENT DATA

Group 2
(n =8)

30.4 ±17.0

5
3

62.5% (5)
37.5% (3)

0.0%
32.8 ± 23.8

12.5%(1)
87.5% (7)

0.0%

87.5% (7)
12.5% (1)

0.0%
12.5% (1)
25.0% (2)

Group 3
(n=22)

32.1 ± 13.8

13
9

45.5% (10)
36.4% (8)
18.2% (4)

50.5 ± 28.4

13.6% (3)
63.6% (14)
22.7% (5)

40.9% (9)
18.2% (4)
40.9% (9)

50.0% (11)
36.4% (8)

P
0.59

0.79

0.70

0.05

0.53

0.02

0.11
0.73

Total
in =42)

33.5 ± 15.0

26
16

50.0% (21)
38.1% (16)
11.9% (5)

40.6 ± 26.7

16.7% (7)

66.7% (28)
16.7% (7)

59.5% (25)
19.0% (8)

21.4% (9)
35.7% (15)
31.0% (13)

patients (35.7%) had their facial nerve injured over
50% ofthe diameter (p = 0.11). In addition, only 13
patients (31.0%) presented facial neuromas.

One year after surgery, the following results were

obtained: in group I, 66.7% of patients (8) present-

House-Brack mann score after I year

• 111 • IV • V

Group

Fig 9. Prevalence in patient groups 1. 2, and 3 of periph-
eral facial paralysis 1 year after surgery, classified as
House-Brackmann (HB) grade III, IV, or V.

ed House-Brackmann grade IV and 25% (3) House-
Brackmann grade V; in group 2, 27% of patients (6)
presented House-Brackmann grade IV and 25% (2)
House-Brackmann grade V; and in group 3, 27.3%
of patients (6) presented House-Brackmann grade
IV and 4.5% (1) House-Brackmann grade V (p =
0.001; Fig 9).

DISCUSSION

The position of the temporal bone favors its in-
volvement in head and neck wounds, which can
cause peripheral facial paralysis.^ It is difficult to
compare cases of peripheral facial paralysis because
of the diversity of lesions; moreover, systematic
comparison between large groups with similar le-
sions is difficult to perform.

Several authors consider that early surgery (up to
3 weeks after peripheral facial paralysis) yields better
results.'"''"^ However, most patients can undergo ther-
apy within 60 days of peripheral facial paralysis.

It has been the practice at the Hospital das Clíni-
cas da Faculdade de Medicina de Sao Paulo to sub-
mit each patient with temporal bone trauma and pe-
ripheral facial paralysis to computed tomographic
scanning, audiometric tests, and electroneurography.
According to Fisch,^ the use of electroneurography
or electromyography provides a reasonable indica-
tion of when surgery should occur.

The most acceptable and easy-to-use scale of
grading for peripheral facial paralysis is the House-
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Brackmann scale; all of the others are subjective and
have deficiencies.

The surgical approach that will be performed de-
pends on the surgeon and the patient. Once the le-
sion has been found to affect either the geniculate
ganglion or the labyrinthine segment, the translaby-
rinthine approach is chosen (if the patient presents
profound deafness) via the medium fossa'"" (pre-
served hearing) or a combined approach is used,'-
depending on where the lesion is found.

If there is either tota! or partial rupture, then anas-
tomosis should be performed. It is important to
avoid closure by tension, and when there is a lesion
with extensive neural tissue loss, we perform a graft
of the sural nerve. The anastomosis performed be-
tween stumps is attached with fibrin adhesive. Fi-
brin adhesive helps to prevent foreign body reac-

tion and scars, and it causes fewer difficulties than
does nylon suture material.'^•'-^'^ Previous studies
showed statistical results that were similar between
suture and fibrin

All patients with peripheral facial paralysis at the
Hospital das Clínicas da Facuidade de Medicina de
Sao Paulo are submitted to a rehabilitation program
for the facial nerve that covers physiotherapy, repair
surgery, electrophysiological testing, and psycho-
logical therapy. The patients in the study who re-
mained with House-Brackmann grade V or VI were
submitted to evaluation for hypoglossal-facia! nerve
anastomosis.

In conclusion, the patients from group 3 (total
graft) achieved better results than did to those from
group I (partial reconstruction) or group 2 (tubuii-
zation).

Acknowledgments; The authors thank Rodrigo Tonan for the illustrations and Raimar Weber for the statistical analysis.

REFERENCES

1. Marais J, Murray JAM. Repair of the injured facial nerve.
Clin Otoiaryngol Allied Sei 1995;20:387-9.

2. McQuarrie IG, Grafstein B. Axon outgrowth enhanced
by a previous nerve injury. Arch Neurol l973;29:53-5.

3. Ducker TB. Metabolic factors in surgery of peripheral
nerves. Surg Clin North Am 1972;52:1109-22.

4. Bento RF, Miniti A. Comparison between fibrin tissue
adhesive, epineural suture and natural union in intratemporal
facial nerve of cats. Acta Otoiaryngol Suppl 1989;465:I-36.

5. Telischi FF. Patete ML. Blast injuries to the facial nerve.
Otoiaryngol Head Neck Surg 1994;lIl:446-9.

6. Fisch U. Prognostic value of electrical tests in acute fa-
cial paralysis. Am J Otol l984;5:494-8.

7. Fisch U. Facial paralysis in fractures of the petrous bone.
Laryngoscope l974;84:2141-54.

8. Chang CYJ, Cass SP. Management of facial nerve injury
due to temporal bone trauma. Am J Otol 1999;20:96-l 14.

9. House JW, Brackmann DE. Facial nerve grading system.
Otoiaryngol Head Neck Surg 1985;93:146-7,

10. House JW. Facial nerve grading systems. Laryngoscope

1983;93:1056-69.

11. Bento RF, Pirana S, Sweet R, Castilho A. Brito Neto RV.
The role of the middle fossa approach in the management of
traumatic facial paralysis. Ear Nose Throat J 2004;83:817-23.

12. Quaranta A, Campobasso G, Piazza F, Quaranta N, Sa-
lonna I. Facial nerve paralysis in temporal bone fractures: out-
comes after late decompression surgery. Acta Otoiaryngol 2(X) I ;
121:652-5.

13. Júnior EDP, Valmaseda-Castellón E, Gay-Escoda C. Fa-
cial nerve repair with epineural suture and anastomosis using
fibrin adhesive: an experimental study in the rabbit. J Oral Max-
illofac Surg 2004:62:1524-9.

14. Berini-Aytés L, Sobré-Reche N. Sistema adhesiu de fi-
brina en la reparació del nervi facial. Protocol de model experi-
menta en el nervi facia! conill ¡Thesisl. Barcelona. Spain: Fac-
ultat d'Odontología. Universität de Barcelona, 1995.

15. Becker CM. Gueuning CO. Graff GL. Sutures of fibrin
glue for divided rat nerves. Schwann cell and muscle metabo-
lism. J Reconstr Microsurg 1984:1:139-45.

16. Feldman MD. Sataloff RT. Epstein G. Bailas SK. Autol-
ogous fibrin tissue adhesive for peripheral nerve anastomosis.
Arch Otoiaryngol Head Neck Surg 1987:113:963-7.






