
Introduction

Peripheral nerve injuries are not rare in small animals.
Nevertheless treatment, especially microsurgical repair, of
them are not well documented (1,2). Facial nerve injury
can be observed following trauma, resection of tumors,
and the operative management of otitis media-interna (3).
In humans, facial nerve injury is repaired by using direct

coaptation, a nerve autograft or suturing the facial nerve
to another cranial nerve, whether through hypoglossal-
facial, accessory-facial or phrenic-facial coaptation (4-7).
Facial nerve grafting are preferred by many authors.
However, many disadvantages have been described,
including donor site morbidity, limited supplies of donor
nerve and not entirely satisfactory results (4,5,8,9).
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Abstract: The clinical and gross evaluation of wrapping the facial nerve by a lyophylized duramater  (LD) or an autogenous omental
graft (AOG) for nerve regeneration, after experimentally induced  facial  paralysis which  was  created  by neurectomies and repaired
by autogenous sural nerve grafts in dogs, were undertaken. Twelve mongrel dogs of different ages, and sex were used in the study.
An experimentally induced 1cm gap in the facial nerve was repaired by free cable nerves with an epiperineural suture. The dogs were
allotted into 3 equal groups. In the control group, the repaired site was not wrapped by any material. However, the repaired site
was wrapped by LD in the second  group and AOG in the third group. All dogs were clinically observed for 6 months. Gross evaluation
of the repaired site was performed at the end of the observation period. According to clinical and gross examinations,   the AOG
group was superior to the others, while the LD group was in a better condition than the control group. As a result,  traumatic injuries
of the facial nerve can be repaired by free cable grafts, and wrapping of the grafting site with a suitable material should be
considered.
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Deneysel Fasial Sinir Yaralanmalar›nda Greft Uygulanan Bölgenin Liyofilize Duramater ve
Otojen Omentum ile Sar›lmas›n›n Karfl›laflt›r›lmas›:

Birinci Bölüm: Klinik ve Makroskopik De¤erlendirme

Özet: Bu çal›flmada, fasial sinirin nörektomisi ile oluflturulan deneysel fasial paralizinin otojen sural sinir greftleri ile onar›lmas›ndan
sonra fasial sinirin liyofilize duramater (LD) ve otojen omentum grefti (AOG) ile sar›lmas›n›n, sinir rejenerasyonuna olan etkisinin
klinik ve makroskopik yönden de¤erlendirildi. Çal›flma materyalini de¤iflik yafl ve cinsiyette 12 adet melez köpek oluflturdu. Fasial
sinirde deneysel olarak oluflturulan 1cm’lik gap, sural sinirden al›nan serbest kablo greftleri ile epiperinöral  dikilerek onar›ld›.
Köpekler 3 eflit gruba ayr›ld›. Kontrol grubunda onar›m hatt› herhangi bir materyalle sar›lmad›. ‹kinci ve üçüncü grupta onar›m hatt›
s›ras›yla LD ve AOG ile sar›ld›. Tüm köpekler 6 ay süreyle klinik gözlem alt›nda tutuldu. Gözlem süresinin sonunda onar›m hatt›n›n
makroskopik de¤erlendirilmesi yap›ld›. Elde edilen klinik ve makroskopik incelemelere göre AOG ile sar›lan grubun di¤er iki gruba
oranla daha üstün oldu¤u, LD ile sar›lan grubun ise kontrol grubuna göre daha iyi durumda oldu¤u belirlendi. Sonuç olarak, fasial
sinirin travmatik  yaralanmalar›n›n serbest kablo greftleri ile onar›labilece¤i ve greft hatt›n›n uygun bir materyalle sar›lmas›n›n yararl›
olaca¤› kanaatine var›ld›.       

Anahtar Sözcükler: Duramater, fasial paralizi, greft, sinir rejenerasyonu, omentum, köpek
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Using an atraumatic surgical technique with
microsurgical experience, in order to avoid further
manipulation of the nerve tissue, can prevent the effects
of intraneural and perineural fibrosis on nerve
regeneration. Otherwise, extra and intraneural fibrosis
may develop and cause the compression of neural tissues
(9,10). Muscle, fat, fascia, plasma clot, autogenous vessel
and fetal membrane taken from bovine fetus, plastic
sheath, and biodegradable hydrolyzable materials are
used for preventing the repaired site from fibrosis which
may developed around the nerve (10-12). Exact
coaptation of the fascicles or the nerve fibers during
repair with nerve grafts is very difficult. Growing axons
from the proximal part of the injured nerve have to pass
through two barriers in the grafting site because of the
presence of two suture lines (9). Thus, it can be proposed
that the grafted site carries more risk of inhibiting
regeneration than direct coaptation. 

The omentum, which has many lymphatic vessels and
fat tissue, is suitable to use in cases of ischemia in the
brain and spinal cord and to prevent epidural fibrosis
because of its adaptation to the application site,
antimicrobial properties and its vascularization capability
(13,14). LD is used successfully for abdominal hernias
and in the repair of the thoracic wall and duramater
defects as well as the reconstruction of the bladder and
gall bladder (6,15). 

To the author’s knowledge, there are no studies on
wrapping the grafted site of injured nerve with both
materials. The purpose of the wrapping was to avoid the
development of fibrosis between the nerve stumps and
cable grafts. It also sought to make a conduit for
regenerated axons that will not use grafts. An
experimentally induced 1 cm nerve gap on the facial nerve
was repaired with autogen  nerve grafts, and an
investigation of the effect of the AOG and LD wrapping on
nerve regeneration was performed.

Materials and Methods

Twelve adult mongrel dogs of different sexes and
ages (between 2 and 5 years old) were included in the
study. The dogs were anesthetized, positioned in right
lateral recumbency, and a para-auricular approach to the
facial nerve was made. Dissections were performed to
expose the facial nerve trunk just arising from
stylomastoideus, between the proximal part of the
parotid gland and the sternomastoid muscle. The nerve

trunk was freed from the stylomastoid foramen towards
the furcation that splits into the cervical, dorsal buccal,
ventral buccal and auriculopalpebral branches. Thus the
freeing procedure allowed for the discrimination of tissue
around the nerve trunk. A 1 cm gap was created via
neurectomy of the facial nerve’s main trunk. An
autogenous sural nerve graft 1cm in length was
harvested from the left side of the crural region and
preserved in saline. Three cable grafts were coapted to
the proximal and distal stump of the neurectomized facial
nerve. All repairing procedures were performed with
10/0 propylene suture material using a 10X magnification
operating microscope (TAKAGI-OM-5). Dogs were
allotted to 3 groups. The control group’s (n = 4):
repaired nerve trunk was not wrapped with any material.
LD group (n = 4): repaired nerve trunk was wrapped with
the LD that was tube-shaped with a continuous suture,
and stitched to proximal and distal parts of the
neurectomized facial nerve epineurium. In the AOG group
(n = 4): the AOG was taken by left side laparatomy and
wrapped around the repaired site and stitched as done in
the LD group.

Postoperative clinical findings were evaluated as
asymmetric appearance, palpebral reflex, reaction to
handling and pinching through facial expression,
observation during feeding and drinking and appearance
of the lower eyelid. Tears were evaluated quantitatively
by the Schirmer tear test. The appearance of the repaired
site was examined qualitatively using a 10X magnification
in the operating microscope.

Results

Clinical Findings: The operation wounds healed
without problems and sutures were taken off between
the 10th  and 12th days. The lip drooped and food, water
or saliva were spilled out from the repaired side during
the first week following the operations on all the dogs.
While the dogs were trying to use their healthy sides,
lagophthalmos, epiphora and absence of palpebral reflex
were observed. During the first month clinical findings
were the same in all groups.

On the 15th and 30th days, there was a greater
quantity of tears on the affected side than the healthy
side according to the Schirmer tear test, and in the third
month the quantity was equal to the healthy side,
especially in improved dogs. Clinical examinations of
improved dogs revealed that the amount of tears was
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within normal limits, and the eyelids seemed normal in
the sixth month. 

The palpebral reflex of the lower eyelids was absent
and the upper eyelids were depressed in the first month.
While touching the eyelids, in addition to palpebral reflex,
the retraction of the eyeball to the caudal of the orbita
and third eyelid protrusions were observed. In the
fluorescein staining, corneal defects were not seen in any
dogs. Narrowing of the palpebral fissure and atrophy of
the eyelids were detected in two control dogs and one
dog from both of the AOG and LD groups in the 3rd and
6th months.

In the control group, epiphora, lagophthalmos,
atrophy of facial muscles, deviation of the muzzle and
feeding problems did not improve until the 6th month in
two dogs (Figures 1-3). An improvement in clinical
findings was seen in the rest of the dogs. In the LD group,
the symptoms related to the face and eyelids were
increased and healing was not determined at the end of
the 6th month in  one  dog. Gradual improvement was
seen in 3 dogs (Figures 4-6) of the AOG group, but in one
dog the improvement was not satisfactory.

Gross Evaluation: In the control group, the grafting
site was slightly thicker than the distal and proximal part
of the repaired site in a dog, and there was a nodule-like
formation approximately 0.5 – 1 cm in diameter in the
other three dogs (Figure 7). The grafted site was adhered
firmly to the peripheral tissue in all dogs of the control

group. In the LD group, a thickening of the distal part of
the grafted site was seen in one dog but the other three
dogs had a regular structure for the repaired site (Figure
8). In the  AOG group, adhesions of the grafted site to the
peripheral tissue were less than others except in one case
(Figure 9).

Discussion

There are a number of studies about microsurgical
techniques for repairing peripheral nerve injuries,
enhancement of regeneration as well as protection from
complications, that may be encountered during and/or
after operative management. These studies are generally
on suture techniques, with some on growth factors and
the repair of extensive nerve injuries (16-18). Although
the peripheral nerves of limbs have been extensively
studied both clinically and experimentally, there are a few
studies about cranial nerve injury either in veterinary or
human medicine. The sensibility of cranial nerves to
trauma and the thinness of the epineurium when
compared to peripheral spinal nerves, are important
points that must be taken into account during nerve
repair (2,5,10). The effects of wrapping the nerve by LD
and AOG on nerve regeneration were evaluated in the
study. The protection of the repaired nerve from fibrous
tissue that develops  around  the  repaired site and the
prevention of the exiting of growing axons from the
suture line and making a guide for them were aimed in
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Figures 1- 3. The appearance of the unhealed control case at the 1st, 2nd and 6th month respectively. Notice the asymmetry of the face with the
paralyzed left side drooping and being drawn to the right side by the unopposed facial tone on the normal side and in persistent clinical
findings over time. 
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Figures 4-6. The appearance of the improved case of the AOG group at the 1st, 2nd and 6th month respectively. Notice healing.

Figure 7. Nodular structure of the grafted site in the control group.

Figure 8. The well-shaped appearance of the grafted site in the LD
group.

Figure 9. The irregular appearance of the grafted site in the AOG
group.



the study by the use of 2 different materials. Due to the
fact that microsurgical repair techniques of cranial nerves
have been rarely studied, the facial nerve was selected as
the subject of this study.

The development of fibrous tissue around the
repaired nerve can block regeneration. This is confirmed
by inflammatory reaction of epineural fibroblasts against
collagen production and proliferation. Changes in the
internal anatomic structure and improper inclining of
regenerated axons occur due to the severity of the
reaction. Muscle, fat, doffed plasma, fascia, autogenous
vessel latex sheath, veins obtained from cattle fetuses,
fetal membrane and biodegradable materials have been
used to protect the repaired nerve from fibrosis
developing around the repaired site of the nerve (10-
12,18). In grafting, regenerated axons have to pass
through two barriers because of the presence of distal
and proximal suture lines on the grafting site. It was
thought that regenerated axons exiting from the suture
line would incline improperly and the invasion of fibrous
tissue into the repaired area whould have been greater
than in direct nerve repair. There are no studies about the
wrapping of an operation site by LD and AOG. When LD
was kept in a saline solution, it could be manipulated into
a tube-shape for wrapping the nerve  properly. On the
other hand, AOG could not be fitted into a tube-shape as
well as LD because of  folding.

Different suturing techniques have been described for
peripheral nerve repair, such as epineural, perineural,
interfasicular epiperineural, application of epineural
splint, repair with fibrin glue, and laser. The superiority
of one over the others is still controversial (19-21).
Thinness of the epi- and perineurium of the cranial nerve
make its repair more difficult than that of the spinal
peripheral nerve (5). In the present study, three cable
grafts coapted by epi-perineural suturing were
performed without noticeable complications. 

Although the sural nerve is frequently preferred,
there are other donor sites discussed in the literatures
(4,22,23). The major complications of harvesting the
sural nerve are the desensitization of the operated area
and wound dehiscence (2). In the present study, no
problems in any of the dogs mentioned above were
found. Trunk, cable and fascicular grafts were used as
nerve grafts. It was difficult to find nerve grafts of
appropriate diameters to repair nerve gaps. Equally, the
nourishment of grafts was also an important problem in
trunk grafting. The necessity of complex microsurgical

approaches and the possibility of neural trauma are the
main disadvantages of harvesting fascicules (4,19). Three
sural cable grafts were found to be suitable for repairing
the gap in the facial nerve because of the equivalent
diameter of the nerve trunk. 

The disappearance of the palpebral reflex and the
enlargement of palpebral fissure are seen in cats and dogs
with unilateral facial paralysis. Although tears cannot
disperse across the corneal surface adequately because of
eyelid dysfunction, this situation is mitigated by the
partial functioning of the upper and third eyelids and the
retraction of the eyeball  (3,24-26). Tear secretion does
not decrease when parasympathetic branch of the facial
nerve is not affected. It was thought that when the eyelid
muscles which are innervated by facial nerve branches
were dysfunctioned due to facial paralysis, tears were
dispersed throughout the corneal surface by the function
of the n. oculomotorius, which innervates some of the
levator muscles of the upper eyelid. The deterioration of
tear drainage through the lacrimal puncta due to paralysis
of the eyelids might be responsible for epiphora.

The muzzle deviates towards the healthy side because
of muscle contraction. Deviation towards the paralyzed
side is seen because of muscle atrophy at a late stage of
paralysis (3,27). The asymmetric appearance of the face
with muzzle deviation towards the healthy side of the
dogs was seen at the early stage of severe paralysis in all
groups. At a later period of facial paralysis, when atrophy
had progressed, deviations to the paralytic side were
determinable in the first group and there was also a
considerable narrowing of the nostril on the paralyzed
side, even though dyspnea was not present. The better
condition of the  AOG and LD groups was explained as a
consequence of the formation of a barrier to fibrous
tissue and also a tube that guided regenerating axons. 

Neuroma and adhesions are not rare problems in the
direct repair of nerves (5). However, these kinds of
findings are not reported in nerve grafting. In our
opinion, because of the two suture lines that act as a
double barrier to regenerated axons, neuroma and
adhesions might be more common in direct repair. This
was considered to be the main purpose of the present
study and the research performed sought a solution to
these complications in nerve repair. In the control group,
the repaired site of the nerve was adhered to peripheral
tissues. In two dogs, the size of the neuroma was
approximately 1 cm  in diameter. In the LD group, the
adhesion of the repaired nerve to peripheral tissues was
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negligible and neuroma was seen in the distal part of the
grafted side in one dog. In the AOG group, findings were
more promising than in the others. It was detected that
there was accommodation between clinical and
macroscopical findings, despite neuroma formation, and
fibrosis around the repaired nerve was less in the AOG
group. In one dog from the AOG group, neuroma
formation was seen definitively because of resuturing
after the original suture material came off.

Approximately 1 cm long facial nerve gaps can be
repaired with cable grafts, but wrapping with appropriate
material should be considered. It was also observed that
tubulization and inclined regenerated axons in the right
direction were concluded. According to the results of the
study, wrapping by AOG and LD yielded better results.
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