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The doctoral thesis includes a number of 258 pages, has an iconography consisting of 265
figures (photos and graphics) and 31 tables. The thesis is structured in three main parts: the
general part, the special part and the bibliography. The bibliography contains 125 references
from the literature. Key words: facial nerve, salivary glands, parotidectomy, postoperative

paresis, House-Brackmann scale, medical treatment.



INTRODUCTION

One of the main problems of parotid and also submandibular salivary gland surgery is the
discovery and isolation of facial nerve branches. Except in the case of malignant salivary
gland tumors requiring the facial nerve sacrifice with tumor resection, special care should be
taken for the intraoperative preservation of this nerve. However, usually after surgery on the
large salivary glands in which the preservation of the facial nerve is intended, a postoperative
degree of paresis of one or more variable length nerve branches is observed.

The research objectives are:

1). Determination of the incidence of facial nerve branches paralysis in salivary gland surgery
according to pathology and type of surgery.

2). Evolution of the paresis in terms of pathology, type of surgery and adjuvant neurotropic
treatment, drug (vitamin, NSAIDs, vasodilators) or physiotherapeutic. In addition, we aimed
to make observations on the incidence of other nerve complications associated with parotid
salivary gland surgery, Frey's syndrome and auricular lobe anesthesia following the
segmentation of the large auricular nerve branches.

The final goal of the paper is to identify factors that can prevent nerve complications in
salivary gland surgery and the optimal therapeutic attitude if they have occurred.

For my guidance over the years of study in project implementation, I express my thanks to my
scientific coordinator Prof. univ. dr. Dan Sabau, Faculty of Medicine "V. Papilian
"University," Lucian Blaga "University of Sibiu. I also wish to express my gratitude to Dr.
Radu loan Neacsu, Oral Maxillofacial Surgery Department, the Emergency Military Hospital

Sibiu, who helped me with my doctoral research.



CHAPTER 1. Histological organization of the parotid gland, submandibular gland and

peripheral nerves
Histological organization of the parotid gland and submandibular gland

The major salivary glands are the parotid gland, the submandibular (submaxillary) gland
and the sublingual gland.(83)(17)(21) (46)
The small or minor salivary glands are spread in the oral mucosa. (83)
Supplemental glands of the digestive tract are the major salivary glands (parotid,
submaxillary, sublingual), pancreas (exocrine and endocrine epithelial tissue) and liver
(complex exocrine and internal secretory gland secreted by hepatocyte)(83)
Major salivary glands are delimited by a capsule and consist of secretory acins and a secretory
duct system. (83) .
The conjunctival capsule consists of collagen fibers, crosslinked fibers and adipose tissue.
From the internal face of the capsule, trabecular or septal connective tracts that penetrate into
the parenchyma and divide it into the lobes and lobules. In the capsule and in the

intraparenchymatous septa, there are vessels and nerves. (83)
Histological organization of peripheral nerves

The peripheral (vegetative) nerves derive segmentally from the spinal cord via the union of
the ventral and the dorsal roots. The ventral roots contain motor fibers originated in the motor
neurons in the anterior horns, the dorsal conducting the spinning nerve fibers to the spinal
cord. (25) The nerves are formed from nerve fibers disposed in parallel and longitudinal
beams. (98) Nerve fibers are myelinic and amyelinic (rare). (98) (92)

M.O. on a cross-section, the nerve is wrapped and decomposed through connective tissue in a
number of beads. (98) Nerve fibers in each beam are parallel and independent throughout the
nerve, but they can pass from one beam to another. (98)

The connective tissue, which wears and divides the nerve fibers, is in relation to its

disposition and its structure: the endonervus, perinervus and epinerv. (98)



CHAPTER II. Anatomy of the parotid gland, submandibular gland and facial nerve

Anatomy of the parotid gland

The parotid gland is symmetrical, bilaterally wearing the lateral and rear of the mandible,
being located in the parotid region. (15) (23) The gland is divided into two parts by a
fibrocellular plane through which the facial nerve passes and spreads:(103)

- The superficial side, lateral by the facial nerve, more voluminous.

- The deep part is deep.

Sometimes along the parotidian duct the presence of clusters of glandular parenchyma
forming the accessory parotid gland (103) is found between the buccal branch and the
zygomatic branch of the facial nerve. (61) The accessory parotid gland is localized previously
by the main parotid gland between the zigomatic arch and the Stenon duct and is attached to

the maseter muscle. (50)
Anatomy of the submandibular gland

The submandibular gland is inferior to the oral floor in the submandibular trough. It has a
weight of 5-10g (103) (124), and a triangular prismatic shape, with rounded faces. Presents
three faces and two extensions (103):

- The upper face is applied to the mandibular submandibular flap (103)

- The lower (external) face is covered by superficial neck structures (103)

- The medial face (internal) is applied to the suprahioid muscle (formed by milohioid muscles,
hioglos, digastric, stiloglos and stilohioidian muscles) (103)

- The anterior extension starts from the medial face of the gland, accompanying the
submandibular duct. If detached from the body of the gland, form the submandibular
accessory gland. (103)

- The back extension is directed to the interglandular septum. (103)

The submandibular duct (Wharton's canal) is 5 cm long with a diameter of 2mm. (103)

The facial nerve (VII)

The facial nerve, the cranial nerve (encephalic) nerve, is intended for the innervation of the
muscular skin of the face and throat. It is accompanied on the initial portion of its tract by the
intermediate nerve. (103)

The apparent origin of the facial nerve is found on the anterior-lateral face of the cerebral
trunk, at the level of bulbopontin, between the bulbous oval and inferior cerebellar peduncles,

mediated by the apparent origin of the intermediate nerve and vestibulocohlear (VIII)(103)
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Passage: the stilomastoid hole. (103) (30)
The tract of the facial nerve has three portions: an intracranial portion, an intrapathic portion,

and an extrapolar portion. (103)

CHAPTER II1. Physiology and pathophysiology of salivary secretion

Physiology of salivary secretion

Salivary secretion is produced by three pairs of salivary glands (parotids, submaxillaries and
sublinguals) attached to the oral cavity, and to a lesser extent by small salivary glands in the
oral mucosa. (40)

Chemical composition of saliva:

Saliva is an aqueous solution (98% water).

pH = 6-7 Organic and inorganic substances are dissolved in the saliva. (40) Inorganic
substances are represented by various ions (K, Cl, HCO3, 1, Na).

Organic substances are: (40)

- the mucus - provides adherence to the food particles and lubricates the food bowl, favoring
swallowing,

-aglotinogens of the blood group AOB system are also present in saliva in 80% of the
population.

- small amounts of substances that are eliminated by this route: urea, uric acid, lactic acid,
creatinine.

- digestive enzymes: salivary amylase (phthylline)

Salivary amylase is secreted by the parotid glands (70%).

Mechanisms for the production of salivary secretion disorders

Salivary secretion has exclusive nerve adaptation mechanisms: the ascending paths of the
impulses pass through the nerves: the tympanic, vague, glossopharyngeal, and the lingual and
palatine branches of the trigeminal, the nerve centers have bulboprotubencial headquarters;
the related pathways being parasympathetic and sympathetic(the main role in triggering and
maintaining salivary secretion of the parasimpatic). (87) Salivary secretion may present

quantitative or qualitative changes.



II1.1. Immunological correlations

Parotid superficial nodes are located between the fascia and the gland; continues along
superficial time vessels. The lymphatic vessels drain into the deep, intraparenchymatous
parotid nodes in superficial and pre-uterine cervical lymph nodes, the vessels of the latter in
the jugular lymph nodes (75). Within the gland, along the outer carotid and retromandibular
vessels, there are 1-2 lymph nodes. Oral fluids are rich in immunoglobulins belonging to IgA
and IgG isotypes. In serum, IgG antibodies are found to be at higher IgA concentrations. In
parotide secretions, the IgA molecule concentration is nearly 500 times greater than that of
IgG molecules. Approx. 95% of the saliva IgA molecules are produced locally by plasma
from the salivary glands and not by those present in other secondary lymphoid organs (75).
The submandibular nodes (5-12) are located within the submandibular trough, some in depth
others above the gland. I get affections from: face, lips, nose, tongue and teeth. I send eferent

vessels to the jugular chain (Bucur, 2003)
CHAPTER 1V. Degeneration and regeneration of nerve fibers

Segmentation of a neural extension leads to the degeneration of the distal fiber and sometimes
to the degeneration of the neural body - the Wallerian degeneration. (40)

This phenomenon was described from 1850-1852 by Augustus Volney Waller (1816-1870).
(59) Regeneration - the proximal segment of the cut fiber begins to grow. The axon begins to
sprout and gives rise to ~ 50 branches, one of which manages to penetrate into the tube
formed by the cleared myelin sheath of the distal segment. Axoplasma grows slowly and if
the distance between the severed ends is greater than 3 mm, it fails to penetrate into the distal

myelin sheath, instead collapses and forms a small tumor called the neurom. (40)
Mechanisms of nerve regeneration. Factors that influence it

Regeneration of the peripheral nerves

Changes occurring after the breakdown of the axon continuity are:

- retraction of the proximal and distal ends

- accumulation of intraaxial organs by both parts of the section.

Factors influencing regeneration:

a). Intrinsec factors. The regenerative power decreases progressively with age. The rate of
axonal regeneration may be influenced by a previous axonal lesion. (59)

b). Extrinsec factors. The quality and amount of regeneration is determined by:



- the composition of the regeneration environment,

- the restoration of contacts between the axonal buds and viable Bungner bands (59)
CHAPTER V. Systemic parotidomegaly

Sialadenosis (sialosis) is a noninflammatory disease, it can affect all salivary glands (occurs
more often in the parotid level). Seizures and humoral transfer disorders occur in the
glandular parenchyma, repeated swelling, variable in size but painless especially in the
parotid gland. (49) Sarcoidosis is a systemic disease of unknown etiology. It is characterized
by diffuse granulomatous infiltration of affected organs. (15)

Sjogren's syndrome is an autoimmune disease and affects women in decades 5-7 and appears
to be a parotid level. Benign lymphoepithelial lesion. Most benign lymphoepithelial lesions
appear as a component of Sjogren's syndrome, the clinical picture being specific to this
syndrome. (15)

Benign lymphoepithelial cyst in HIV + patients. Approximately 3% of HIV-positive patients
develop multiple intra-parathymic lymphoepithelial cysts.

CHAPTER VI. Tumor pathology of the parotid gland and submandibular gland

Benign tumors

Pleomorphic adenoma represents 45-74% of salivary gland tumors. (51) Pleomorphic
adenoma is a mixed tumor due to the presence of epithelial and mesenchymal tissue. These
tumors occur more frequently in the parotid gland.

The papillary chisthenolimphoma (Warthin tumor). Tumora Warthin was first described by
Hildebrand in 1895. In 1910, Albrecht and Artz reported two tumors of the superior portion of
the neck region they called papillary chisthenicum located in the lymph nodes.(81)

Basal cell adenoma is a rare benign tumor of the salivary glands, which can affect both the
parotid and the small salivary glands (predominantly from the upper lip and less rarely from
palatine fibroma)(15)

Oncocytoma is a rare benign tumor of the salivary glands resulting from the reactive
proliferation of the oncocite. It occurs especially after the age of 50, being considered a
hamartom developed against the backdrop of age-related canalic changes. (15)

Malignant tumors

Mucoepidermoid carcinoma is reported to be the most common. The salivary gland duct,

consisting of several cell types, represents the histogenetic origin of mucoepidermoid



carcinoma. (91)

Acne cell carcinoma accounts for 1-3% of all salivary gland tumors. (6) Most cases are
localized in the parotid gland (84%). The macroscopic aspect is variable on a case-by-case
basis, the tumor can form a solid, microchicle, papillary-cystic or follicular mass. (6)

Cystic adenoid carcinoma was first described by Billroth in 1859 as the cilindrome. The term
"cystic adenoid carcinoma" was introduced by Ewing (Foot and Frazell) in 1954. (107)
Mixed malignant tumor accounts for 3-12% of all salivary gland cancers. Most commonly
occurs in the large salivary glands, and the malignant transformation of the mixed tumor
occurs in 3-4% of cases (Bucur, 2003)

Well-differentiated polymorphic adenocarcinoma Cases with large salivary gland localization
are sometimes the manifestation of pleomorphic exadenoma carcinoma. It occurs at the third
age, somewhat more frequently in female sex. Clinically, a painless, slow-growing deformity
occurs. In evolution, the lining of the lining is ulcerating, the tumor being over-infected. (15)
Secondary or metastatic malignant tumors in the salivary glands. Secondary forms most often
affect the parotid gland. The primary tumor (spinocellular carcinoma, basal cell carcinoma,
melanoma) is localized in the parotide-mazeterine region, the invasion of the gland being
carried out directly by tumor infiltration.(15)

Criteria for the sacrifice of the facial:

The relative criteria for facial nodal sacrifice in parotidectomies for malignant tumors are
(15):

* tumors with high malignancy:

* large malignant tumors (T3, T4);

* malignant tumors of the deep or extensive lobe in the deep lobe;

* recurrence of parotid malignant tumors (15).

The absolute criteria for the sacrifice of the facial nerve are: (15)

* Preoperative paresis in facial nerve area (one or more branches) - involves the sacrifice of
the respective branches, or, as the case may be, of the n.

* one or more of the facial nerve branches pass through the malignant tumor mass (even if the
patient does not have preoperative facial paresis);

+ direct infiltration of one or more branches of the facial nerve, macroscopically visible
intraoperatively;

* one or more of the facial n. branches pass at a small distance from the malignant tumor
(macroscopically appreciable at about 2-3mm), which does not allow the free edges to be

secured;(15)



CHAPTER VII. Surgical treatment of parotid gland tumors and submandibular gland
Surgery in total parotidectomy with facial nerve preservation: (89)

a). Total facial nerve conservation parotidectomy for benign or malignant tumors;

b). Total parotidectomy with facial nerve preservation for malignant tumors;

c). Total parotidectomy widened with facial nerve sacrifice for evolved malignant tumors
associated with Neck-Disection widened loco-regional lymphadenectomy.

d). Total wound parotidectomy widened with facial nerve sacrifice, associated with extensive
widening of the skin or other nearby anatomical formations (adherent tumors or skin
ulcerations or invasions of neighborhood) and loco-regional lymphadenectomy of the Neck-
Dissection type.

). Treatment of recurrent parotid tumors (89)
CHAPTER VIII. Postoperative paralysis and facial nerve palsy

Facial area paresis occurs in the first 24 hours in cases where the dissection was
laborious, bulky tumors, a parotid inflammatory history, reinterventions in which the trunk
and the nerve branches could not be adequately treated. (89)

Systematisation of postoperative facial suffering by 3 degrees:
- grade 111 - complete paralysis
-grade 11 - facial motility present but significantly diminished

- grade 1 - does not involve the paresis but only the fall of the labial commission. (89)

VII1.1. The House-Brackmann classification and its modification for each ram of the
facial nerve

The need to determine the prognosis of facial paresis and the treatment plan has led to
the development of methods of quantification of this clinical condition.(34)
The main measure to classify the peripheral facial nerve paresis caused by a lesion in the
trunk of the facial nerve is the House-Brackmann classification. This scale defines the normal
function of the facial nerve with degree I to grade VI - almost no movement of the intact
muscles. (101)
For the clinical evaluation, patients should: lift their eyebrows (the temporal branch), close
their eyes (the zygomatic branch), wrinkle the nose, lips ( the oral branch), open their mouth

and show their teeth (the marginal branch of the mandible, the cervical branch).(101)
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Because a single branch of the facial nerve is more frequently affected during an operation in

the parotid / submandibular gland, and not all of them I have adapted this scale to track the

evolution of the main branches.(71)

VIIL.2. Drug treatment in facial nerve paresis

Taking into account the promising clinical results of the use of nimodipine in the treatment of
peripheral paralysis of the facial nerve after a surgical approach; nimodipine may be
recommended when the nerve is anatomically preserved. Its mechanism of action protects
neurons and smooth muscle fibers from calcium overload and the following: swelling of the
axons. (101)

Vitamin B6 (pyridoxine hydrochloride) in phosphorylated form is a cofactor for many
enzymes involved in the metabolism of aminoacids.

Vitamin B12 (cyanocobalamin) participates in biochemical reactions: transport of methyl
groups, synthesis of nucleic acids, proteins, metabolism of amino acids, carbohydrates,
lipids.(80)

Benfotiamine as a liposoluble derivative of vitamin B1 (thiamine) is phosphorylated in the
body with the formation of biologically active thiaminopyruvate and thiaminotriphosphate. In

the pentose phosphate cycle, tiaminopyruvate participates in the transfer of aldehyde groups.
(80)

VIIL.3. Physiotherapeutic treatment in facial nerve paresis

1). Electrostimulation of denatured muscles after electro-diagnosis (less commonly used, may
induce hypertonia and hemispasm)

2). Trophic facial massage and stimulant intra and extraoral

3). Automassage: is performed by the patient and constitutes the basic element of functional
recovery

4). Thermotherapy: heating the skin of the area affected by paresis is done before the other
physiotherapy procedures

5). Physical therapy: Avoiding the activation of the muscles in the lower part of the face as
long as the muscles in the upper half are activated; asymmetric exercises can also be
performed initially by the healthy part, then exercises at the level of affected hemiface or

symmetrical exercises; use of whistling, blowing, masticatory exercises (Catan, 2010)
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THE SPECIAL PART
I. MOTIVATION FOR CHOOSING THE RESEARCH TOPIC

Loss of facial nerve function is associated with a negative impact on the quality of life of the
patient. In addition to functional problems, facial asymmetry and face inexpression reduces
the psychosocial quality of the patient's life, it is therefore very important to quickly recover
the postoperative facial nerve.

During surgery, facial nerve damage can occur by: pressure, crushing, elongation, ramming,
deprivation of perinervous vascular sources. Local postoperative inflammation may also
affect the facial nerve. Therefore, it is important to evaluate the risks of surgical intervention
in the parotideusubmandibular area and to identify the ways to prevent and treat
complications.

Both the physician and the patient should be advised about the possibility of these
complications and their prognosis.

Knowing the natural (no treatment) evolution of postoperative facial nerve paresis is also

useful in assessing the necessity and effectiveness of neurotrophic medication.
II. MATERIAL AND METHOD

In this paper we examined 25 patients admitted and treated in the Oro-Maxillofacial Surgery
Department of the Emergency Military Hospital Sibiu for various pathologies in the territory
of parotid and submandibular salivary glands involving the facial nerve.

The evaluation of these patients included the following steps:

- anamnesis

- preoperative clinical and imaging examinations

- postoperative clinical, imaging and histopathological examinations

- pre- and postoperative photostatic exam

Patient observation sheets of these patients were also consulted for the collection of
identification, contact details, and information on surgical treatment (from the operative

protocol), adjuvant drug treatment, and immediate postoperative progression.

CLINICAL STUDY:

The clinical study consisted in the evaluation and monitoring of facial nerve paresis patients
admitted to the Oro-Maxillofacial Surgery Department of the Emergency Military Hospital in
Sibiu between May 2012 and February 2018. The clinical study was conducted by prospective

12



examination of a 25- of patients who were called for control for functional reassessment of the
facial nerve at 1 month, 6 months, 1 year, occasionally with observations on other possible
postoperative nerve complications (affection of the large auricular nerve, Frey's syndrome) .
Patients who did not show up under appointment were contacted by phone. Of the 25 patients,
2 of them were excluded from the full study (which would have assumed postoperative
follow-up) because they did not show up until the first month and could not be contacted.
Two other patients died in the postoperative clinical observation period of one year (one died
at 5 months postoperatively, 2nd at 1 year postoperatively) due to neoplastic disease.
However, these two patients remained in the study because it was considered in the case of
the deceased patient at 5 months that the facial paresis was definitive as a result of a radical
intervention of tumor resection in the parotid gland.

From the point of view of postoperative neurotropic adjuvant treatment, patients were divided
into three categories:

I. Patients with irreversible facial paralysis / paralysis (after extensive tumor resections) (5
patients)

I1. Patients without postoperative facial paresis (4 patients)

111 Patients with potentially reversible postoperative facial paresis (16 patients)

For patients in the first two categories, no adjuvant drug treatment was indicated (I category
would have been obviously useless, in the second category unnecessary). For the patients of
the third category, different treatments known as nerve regeneration aids (complex B vitamin
therapy, Nimodipine vasodilator, Milgamma + Nimodipine, Milgamma + acupuncture,
Alanerv + Neuroptimaizer) were applied randomly or no treatment.

For each case, a clinical study file was compiled summarizing all data from medical records
(observation sheets, imaging examinations, laboratory), and clinical observations from

postoperative controls. The data were then synthesized in a table and processed statistically.
III. PRESENTATION OF A CLINICAL CASE

The male patient B.V. aged 51 years living the Sibiu County, was admitted in the Department
of Surgery of the Emergency Military Hospital Sibiu, in 2010 for multiple, subcutaneous
tumour masses with lipomatous feature in the cervical and facial areas, and was clinically
diagnosed with Madelung disease. In that clinical stage, the maximum size of the tumors was
encountered in the anterior cervical area. For this reason, the first surgical approach,
performed under general anesthesia, consisted in the excision of the anterior cervical

lipomatous masses, which presented bilateral cervical extensions.(73)
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Fig. 1 *(casuistry Dr. Radu loan Neacsu, Dr. Adrian Popentiu) Pre-operative aspect (July
2010), frontal view: the maximum extension of the lipomatous tumours is in the anterior
cervical area, but they are also extended bilaterally on both sides of the neck, in front of the
sternocleidomastoid muscles.(73)

The immediate post-operative evolution was favourable, but the disease evolved progressively
in the following 2 years and the tumour masses located in the submandibular areas became
prominent and unaesthetic. The pacient was reoperated under general anaesthesia by a
multidisciplinary team (General Surgery, Oral and Maxillofacial Surgery) and the operation
consisted this time in the excision of the bilateral submento-submandibular lipomatous
tumours. The patient presented transitory paresis of the marginal mandibular branches of the

facial nerve which remitted after approximative 6 months without any medical treatment or

physiotherapy.(73)

Fig. 2 * Excised lipomatous mass from submandibular region, histological founding lateral-

cervical fibrolipomatosis (2012)(73)
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Fig. 3* The aspect of the post-operative wound after 1week, right half-view(73)

In 2012, in the Department of Oral and Maxillofacial Surgery the study of the post-surgical
paresis of the facial nerve began, and the pacient was included in the database due to further
progression of the disease. After the second intervention the lipomatosis continued its
evolution and affected this time the parotid, occipital and bilateral posterior cervical areas
causing difficulty in the head movement and aesthetic problems.(73)

Another surgical intervention was performed under general anaesthesia by the same
multidisciplinary team (General surgery, Oral and Maxillofacial Surgery) and the excision of
the parotid, occipital and posterior cervical lipomas was performed. The intervention was
particularly difficult in the parotid regions where the identification of the facial nerve
branches was necessary, which passed through the lipomatous masses at their exit from the
parotid gland. On the left side, for security reasons the trunk of the facial nerve was exposed
and after that the temporal - zygomatic ramifications. On the right side the identification of

these branches was possible without exposing the nerv main trunk.(73)

Fig. 4* Pre-operative aspect, left side (March 2014)(73)

Cervical-facial lipomatosis with progressive evolution after 2 years in the posterior cervical,
occipital and bilateral parotid areas.(73)

Fig. 5* Pre-surgical aspect of the back (March 2014)(73)

The immediate post-operative evolution was favourable excepting a hematoma developed
beside the left mandibular angle which asked for maintaining the drain tube 1 week for
resolution. We also noticed the paresis of the temporal zygomatic branch of the facial nerve
markedly on the right side Vth degree compared with IInd degree in the left side, according to
the adapted House-Brackmann scale, probably due to the elongation of the nervous fibres

during the dissection.(73)
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Fig. 6* (March 2014) posterior view. Aspect of the posterior cervical wounds 1 week after
surgery(73)
Fig. 7* (March 2014) front view; 1 week after surgery: the cervical and the marginal

mandibular branches of the facial nerve are bilaterally functional(73)

Fig. 8, 9* (March 2014) Post-operative aspect after 1 week, frontal view: Vth degree paresis
of the right temporal-zygomatic branches of the facial nerve(orbicular muscle of the eye)
according to the adapted House-Brackmann scale. The two photos, which were taken at few
seconds interval show slow closing of the upper right eyelid.(73)

The patient was dosed after the surgery nimodipin tablets 60mg x 6/day for 7 days, then the
evolution of the facial nerve’s paresis was observed according to the current protocol. One
month after surgery no improvement of the paresis was noticed,which remained Vth degree
for the right temporal-zygomatic branch and IInd degree for the same branch on the left
side.(73)

At the 6 month re-evaluation we noticed the complete remission of the bilateral paresis (Ist
degree, adapted House-Brackmann scale accordingly).The patient returned for control
examination 1 year and 8 month after the last intervention, when we found the normal

functioning of the facial nerve and no progression of the cervical-facial lipomatosis.(73)

*(casuistry Dr. Radu loan Neacsu, Dr. Adrian Popentiu - Emergency Military Hospital
Sibiu)(73)
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IV. RESULTS AND DISCUSSIONS

There has been an almost unanimous practice of intervening with various drug or
physiotherapeutic treatments considered beneficial to nerve regeneration in the postoperative
facial nerve paresis. These types of therapies have been borrowed from the medical arsenal of
other nerve pathologies (eg. Nimodipine in cerebrovascular disorders, complex B vitamins
and steroidal anti-inflammatory drugs in inflammatory peripheral nervous disorders,
physiotherapy in neuro-muscular disorders).

If for other nerve pathologies the efficacy of these treatments was more or less clinically
proven, it was not well documented in the postoperative facial nerve palsy.

Nimodipine is known as a vasodilator by the L-type calcium channel blocking action with
selective action on cerebral vessels. Different studies (Scheller et al., 2012) hi ghlighted the
beneficial effect of administering this drug to lesions of the intracranial portion of the facial
nerve. It was proposed by Scheller et al., 2012 to use nimodipine and to accelerate the
recovery of the facial nerve function after its intraoperative injury. However, the study
published by the anterior mentioned authors is based only on observations on a small group of
patients (13 cases) with different degrees of facial postoperative paresis, all of whom were
treated with nimodipine without the control group. Consequently, the findings on the
acceleration of nerve function recovery under Nimodipine treatment can not be considered
valid.

A 2008 study (Roh et al., 2008) conducted on two groups of patients with facial paroxysmal
parotidectomy in which the first group of Prednisolone administered the second control was
the ineffectiveness of corticosteroid treatment in the faster recovery of facial nerve function.
Most studies show that the functional period of the facial nerve regeneration after surgery is
between 6 and 9 months (Jain et al., 2004) without any adjuvant treatment, which shows that
there is a natural nervous repair potential whose mechanisms are to date incompletely known.
In view of these considerations we have chosen a maximum of 1 year dispensary period with
immediate postoperative controls at 1 month - 12%, 6 months - 16%, 1 year - 72% (Table 3,
figure 235) . We also considered it strictly necessary for validation of the result and
comparison with a non-treated control group.

Most patients (18 out of 25) could be followed throughout the dispensary period and were
able to statistically process the data. However, some observations could also be made in
patients who could not be followed at 1 month and 6 months. Most patients enrolled in the

study were over 35 years of age, consistent with age of chronic and chronic inflammatory
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pathology (Table 4, Figure 236). Of the 2 (8%) patients under the age of 35, one had a
congenital odontogenesis disorder (complex odontom associated with secondary aneurysmal
bone cyst lesions), and the second had a pseudo-chronic chronic sialadenitis.

The young age of the patient with the complex odontom associated with secondary lesions of
aneurysmal bone cyst (13 years) was probably an important factor contributing to the rapid
regeneration not only of the facial nerve but also of the lower alveolar nerve that required
neuron after tumor resection.

We included not only partial or total parotidectomy for parotid tumors but also various
pathological conditions that involved interventions in the peripheral branches of the facial
nerve (fibrolipomatosis, submandibular gland inflammation, latero-cervical adenopathy, jaw
bone pathology) ( Table 5, Figure 237). This is reflected to a certain extent in the higher
frequency of damage to the marginal ram of the mandible after surgical interventions.

It should be noted that fibrolipomatosis (12.5%), a benign condition and apparently easy to
approach surgically when advanced stage diffuses infiltrates S.M.A.S. and parotidian fascia
respectively to the glandular parenchyma, which makes it necessary to identify, isolate and
dissect the facial nerve as in a parotidectomy intervention.

From the correlation of the obtained data correlated with the histopathological type with the
sex of the patients in the study (table no.6, figure 238), we observe a predominance of female
sex in the case of monomorphic and pleomorphic adenomas and salivary glandular cilia or
male gender in parotid carcinomas and tumor Warthin, fibrolipomatoidosis associated with
chronic alcohol consumption and latero-cervical adenopathy (in the context of smoking and
chronic alcohol consumption), which is consistent with the epidemiological data known from
the literature (15)

Regarding the type of surgery (Table No. 7, figure 239), in most patients the side
parotidectomy intervention was performed - 52% (the excision of the tumor along with the
superficial lobe of the parotid gland) always with the intention of preserving the facial nerve.
In the case of total parotidectomies - 12% these were used for malignant tumors (2 cases: 1
case with known histopathological diagnosis, the second with very suggestive clinical data for
a malignant tumor) and a case of benign tumor with parapharyngeal extension. Partial facial
nerve preservation was achieved in the second case of parotid malignant tumor and the quasi-
complete preservation of the facial nerve in the case of the bulky tumor but where a
neuroraphy was practiced for an accidentally sectional ram.

- Subtotal parotidectomas were considered - 8% always with the intention preservation of the

facial nerve interventions in which a small part of the glandular acini was preserved (1 case of
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recurrent tumor in the multinodular form and a case of deep lobe tumor) In case of cervical (1
case - 4%) and the excision of latero-cervical adenopathy blocks (2 cases - 8%), the marginal
branch of the mandible was preserved only at radical cervical evidence. The decision to
conserve this nerve is taken intraoperatively depending on the ratio of the nerve to the
adenopathic block. For the excision of the latero-cervical lipomatous formations of Madelung
disease, the isolation of the trunk and the intra-parotid branches of the facial nerve in one
unilateral left case was chosen, in the remaining cases (the first contralateral right case, the
second bilateral case), the dissection of the facial nerve threads at the exit from the parotid
region, which increased the difficulty of the intervention, but the parotid gland. In one case
(4%), submaxylectomy was performed for an apparent posterior posterior cystic form of the
submaxillary gland in which the marginal branch of the mandible was preserved with /
without the cervical-facial branch presenting a close relationship with the cystic formation. In
one case (4%) (in a patient with odontogenic tumor of the mandibular angle) segmental
resection of the angle and the mandibular body was performed by cervical approach with the
preservation of the marginal branch of the mandible but with its intraoperative trauma by
traction of the flap. In this case it was reintervented after 7 months for the ablation of the
mandibular osteosynthesis material, but the dissection of the marginal branch of the mandible
was this time made more difficult by the postoperative scar.

In general, surgical interventions were made with the intention of preserving the facial nerve
(Table 8, figure 240) only in four cases one or more branches being deliberately sacrificed (a
case of malignant tumor of the recurrent parotid region - all branches two cases of latero-
cervical metastatic adenopathies are sacrificed - the marginal branches of the mandible and
the cervico-facial branch, and a case of chronic parotiditis where the dissection was
significantly impeded by the intraglandular inflammatory fibrous tissue that forced the
marginal branch of the mandible to be sacrificed.

In interventions in which the preservation of the facial nerve was tempted, this was
accomplished in most cases except:

- the case of a large parafaringian bulky tumor in which the marginal branch of the mandible
that was repaired after the excision of the tumor by neuroraphy was accidentally cut,

- the case with the mandibular tumor, which was reintervented after 7 months when it was not
possible to reveal in the scar tissue the marginal branch of the mandible

- the case of the parotid tumor biopsy extended in the carotid trine, when also during the
surgical resection for the tumor excision it was difficult to highlight the marginal branch,

accidentally dilated and repaired by neuroraphy
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- the case with parotid tumor recurrent in the multinodular form in which surgical trauma
during dissection through scar tissue (elongation, crushing) was more important.

Also extremely thin nerve threads with minimal intake to facial neuromotor function were
often dilated during dissection, clinical consequences being insignificant.

We have made observations during the postoperative clinical follow-up period and in terms of
restoring the sensitivity of the facial region and the auricular lobe depending on whether or
not the two branches of the large auricular nerve are conserved, as well as the incidence of
Frey's syndrome depending on whether or not the fascia is preserved superficial parotid
(SMAS).

Thus we noticed the early restoration of the skin sensitivity of the parotideomaseter region
even though the anterior ankle of the large auricular nerve was sacrificed in all cases and the
persistence even after one year of a degree of hypoaesthesia of the auricular lobe in the cases
where the posterior ram was sacrificed of this nerve.

We recorded three cases with Frey's syndrome of 11 cases in which the external parotid strain
was not preserved, of which 2 did not require therapy and the symptoms were tolerated by the
patients, and in the other case, local treatment with scopolamine ointment was not prescribed
to control).

Regarding the facial nerve paresis associated with preexisting or postoperative affection
(Table 9, figure 241), we found that in all 3 cases - 12% with the existing preoperative
paresis, it was maintained postoperatively during the dispensary period (2 cases of malignant
tumor followed one year, respectively 6 months and 1 case of parotid cyst in an elderly patient
followed one month). Of the other cases, the majority (18 - 81.81% out of 22) experienced a
degree of paresis of one or more nerve branches that were followed over a period of one
month to one year, the majority (14 cases) for one year . Only these 14 cases were considered
for the statistical calculation of adjuvant neurotropic efficacy.

Favorable progression with / without treatment of complete remission of paresis (Table 10,
Figure 242) was considered. An improvement in the facial nerve function up to the second
degree was considered a partially favorable progression and those without any improvement
or only a slight improvement in unfavorable progression. Overall, we observed a favorable
trend in most patients (9 - 64.28% and 3 - 21.42% of 14 dispensaries for one year). The two
unfavorable evolutions (14.28%) were represented by a deliberate sacrifice of the marginal
branch of the mandible for chronic parotid inflammation with abundant fibrous tissue and a
case of reintervention in the marginal branch of the mandible. This shows that the evolution of

the paresis is generally good if the facial threads are only elongated or crushed
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intraoperatively without being fully dilated and if they were cut and could be used
immediately the neurorafia evolution was also good (1 case favorable evolution, 1 case
partially favorable evolution to this last situation). Out of the 25 patients enrolled in the study,
10 adjuvant neurotropic treatment was administered to 10 cases with different postoperative
facial nerve palsy (Table 11, figure 243). Of these 10 cases, 3 cases were eliminated for the
final statistical calculation due to the insufficient follow-up period.

In the remaining 15 patients (60%) with or without paresis, no treatment was given, 3 of
which had cancers for which the surgery involved facial nerve sacrifice, 4 cases without
paresis which obviously did not require adjuvant treatment and 8 cases with paresis which
were considered for the comparative statistical study. Of these last § cases, 1 was removed
due to insufficient tracking time.

This resulted in 2 groups of patients with 7 cases with postoperative facial nerve paresis
followed for one year: 1 lot receiving a specific adjuvant neurotropic treatment and 1 control
group without any treatment. Adult neurotropic treatment: Milgamma- 1 case (4%),
Milgamma + Nimodipine- 3 cases (12%), Milgamma + acupuncture- 1 case (4%),
Nimodipine- 3 cases (12%), Alanerv + 2 cases (8%). For Nimodipine, it was administered at a
dose of 6 x 60 mg 7 days versus 10-14 days as was the duration of administration in the study
published by Scheller et al., 2012, from caution to avoid a potential hypotensive effect. These
drugs were administered in a randomized manner, with only one patient opting for
acupuncture. However, there has been a tendency to prescribe such treatment in patients with
a higher degree of paresis.

In order to find out the frequency of damage to each facial nerve ram (Table 12, figure 244)
versus the total number of cases that showed a certain degree of postoperative paresis we
eliminated the 4 cases that did not show any paresis and 2 more already had preoperative
paresis due to malignant tumor progression or previous surgery. Thus, we identified 19
patients who have been seen for control at least one month, to which we noticed that the most
affected ram was the marginal branch of the mandible. The cervical-facial branch was
considered together with the marginal branch of the mandible in a functional motor unit
because the platisma (inervated by the cervical-facial branch) contributes equally to the
depressive muscles of the lip and the mouth of the mouth at the lowering of the angle of the
mouth, a distinction can be made between affecting one or the other.

But in 19 patients with postoperative paresis, interventions other than parotidectomies (14
parotidectomies, 2 adenopathic block excision, 1 fibrolipomatosis excision, 1

submaxylectomy, 1 mandibular segmental resection) were performed.
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Only the cases in which the parotidectomy was performed (18 patients)(Table No. 13 ,Figure
245) we observed that the entire marginal branch of the mandible with / without the cervical
branch was the most affected (84.21%), followed by the oral branch (44.2%), the temporal
branch (36.84%) and the zygomatic branches (21.05%), which in the case of the marginal
branch of the mandible corresponds to the known statistical data (113).

An explanation for the fact that this ram is most effective is the location of the tumor in the
thickness of the parotid gland that most commonly occupies the lower pole of the gland, and
there is an anatomical space whose walls with fewer muscular or osteotoninous elements
allow tumor growth through tissue distention.

Another explanation for the more frequent observation of the lowering of the angle of the
mouth can be the cutting of the posterior moss fibers during dissection, even without the
intraoperative damage of a nervous ram.

We analyzed the evolution of the paresis for each ram (marginal margin of the mandible,
Table 14, Figure 247, Table No. 15 Figure 247, Table No. 16 Figure 248, Table No. 17 Figure
249, Table 20, figure 25, group 20), grouping the patients initially into paired groups
according to the adjusted House-Brackmann scale, and noting how the composition of each
group changed over time. Although the total number of cases observed decreased for 6
months and one postoperative year for different reasons (death, default) we took into account
the proportion of different paresis groups.

I have generally noticed that the functional improvement of all nerve branches, regardless of
the initial degree of the paresis.

Because of the small number of cases, we did not take into consideration here the comparative
study of patients who received adjuvant drug treatment against a untreated control group. For
3 of the 4 categories of branches (the marginal branch of the mandible - table no.21, fig.253,
254, the buccal branch - table no.22 fig.255, 256, zygomatic - table no.23 fig.257, 258)
because the temporal ram paresis was encountered in very few cases, we made a graph of the
evolution of the average degree of paresis calculated for each moment of dispensarization
(immediately postoperatively, 1 month, 6 months, 1 year).

All three graphs of the evolution of the paresis on branches have a similar configuration. The
first portion of the graph is downward (up to 1 month) then has a steep downward slope to 6
months after which the slope again becomes smooth until 1 year. This shows that morpho-
functional recovery of the facial nerve after an operative trauma takes place for the most part
in the period of 1 month to 6 months.

Of the 25 cases initially studied, we were able to keep 7 paresis patients who received a
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specific treatment for the final analysis of the paresis evolution (Table 25, fi gure 261, 262)
and 7 patients with paresis without any treatment (table 26, 263, 264). Although 3 of these
cases could not be tracked for 6 months, one-year follow-up was extrapolated because at 6
months there was paresis of Grade | after the House-Brackmann scale (full recovery). For
each of these two lots, we plotted the evolution of the average degree of paresis. These graphs
show a similar configuration to the ones outlined above. Analyzing the average graphs for the
two groups, we observe a better but statistically insignificant evolution in patients who
received some adjuvant treatment (Table 27, figure 265). Consideration should be given to the
interpretation of these evolution charts, the fact that in the control group there was a case in
which a facial nerve ram had been intraoperatively cut and neurorafia (No. 1 in Table 26)
could not be practiced. This single case whose prognosis was unfavorable with / without
treatment altered the mean paresis score to 1 year for the control group. This situation has not
been met in the treated group of patients. If we remove from each lot the extreme cases (with
a high average of the paresis at 1 year) and no. crt. 2 of Table no. 25 and no. crt. 1 of table no.
26 we get an average of 1 year for the first batch of 1.08 compared with 1.17 for the control

group, a statistically insignificant difference.
V. CONCLUSIONS

. As regards the first objective of the study we could determine, on the group of 25 patients
followed over a period of 5 years, the frequency of damage to each of the 4 major divisions of
the facial nerve (marginal margin of mandible + cervical r, r, buccal, temporal, zygomatic)
respectively:

1). Global regardless of pathology and type of marginal mandibular + cervical surgery
(84.21%) was the most affected, followed by oral rat (44.2%), yr. zigomatic (36.84%) and
temporal (21.05%).

2). The same order of frequency was also maintained for the strict pathology of the parotid
salivary gland for which variants of parotidectomies were performed (marginal mandibular +
cervical rhythm - 77.78%, oral - 55.56%, r. temporal - 44.44%, zigomate - 27.78%).

II. Regarding the second objective of the paper, the relatively small number of cases (due to
their rarity) with different pathologies did not allow to find results with statistical
significance. We could, however, make observations that we considered important for the
clinical attitude towards the risks and evolution of postoperative facial nerve paresis as
follows:

3). Functional recovery of the facial nerve takes place for the most part within one month - 6
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months postoperatively regardless of whether the patient received adjuvant treatment or not.
4). Adjuvant neurotropic treatment (vitamin B complex, Nimodipine, physiotherapy) does not
appear to have a beneficial effect on the development of the paresis. To validate this
observation, the number of patients in each batch should be (treatment and control should be
at least 21).

5). The most important factor influencing the degree and evolution of postoperative paresis is
the magnitude of operator trauma on the facial nerve. A dilated or severed nervous ram for
which neurorafia is not immediately practiced has a poor progression. Cases where
neuroraphy has been practiced have been partially favorable. Elongation or deprivation of
nutritional intake (skeletal nerve) affects the nerve to the smallest extent.

6). We noticed a worse evolution of the paresis in case of surgical reinterventions and if there
1s a facial nerve too much (malignant tumor, chronic inflammation).

7). We recorded 2 cases of Frey's syndrome in 14 patients who did not conserve S.M.A.S. and
in the four patients in whom it was conserved, there was no case of Frey's syndrome. This
shows the importance of preserving the external parotid fascia when possible.

8). Auricular lobe anesthesia was a rather common complication after parotidectomy, and
recovery of sensitivity was slow and only partial during the 1-year follow-up period.

9). Age of patients may be a factor influencing nerve healing after surgery. We could not
draw any conclusions because one young patient (13 years of age) was studied in this group
of patients in whom a complex intervention was performed using the reconstruction of the
mandibular body with the titanium reconstruction plate and the alveolar nerve neurora
inferior, a spectacular bone regeneration along the periostal sleeve around the unformed
mandibular canal was observed by keeping the lower alveolar nerve continuity as well as the
quasi-complete recovery of sensitivity to the lips.

[1I. Regarding the way of working in this study we can make the following findings:

Positive aspects:

10). It was a prospective study with factsheets, organized with clear guidelines.

11). I modified the House-Brackmann scale by adapting it to each nervous ram in part to
increase the fidelity of clinical records. However, we consider it inappropriate to note the
degrees of paresis from I to VI in which degree I means lack of paresis = normal, more
suggestive would be that the absence of the paresis is marked with grade 0 and the maximum
degree is V.

12). We have applied a statistical study to two groups of patients in which a control group was

essential to draw conclusions on the efficacy of adjuvant neurotropic treatment as opposed to
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the study published by Scheller on the treatment of nimodipine for postoperative facial nerve
paresis lacking control lot.

Negative issues:

13). The group of patients studied was insufficient as a number (due to their rarity)

to draw statistically significant conclusions for each treatment. An alternative would be to
prescribe one type of treatment (Nimodipine only, only vitamins or physiotherapy only)

14). A more frequent dispensing of cases including 2 and 4 months postoperatively would
have provided more information on the evolution of the paresis.

15). Results with a higher degree of statistical significance we would have obtained in a
multicentric study (all cases were admissions to the Oral Maxillofacial Surgery Department of
the Emergency Military Hospital Sibiu).

Proposals for further research:

1). Extend the study to a larger number of patients (possibly multicenter) that separately
targets different adjuvant drug therapies.

2). Correlation of clinical research with laboratory research to identify the biochemical

mechanisms underlying nerve fiber regeneration that may have clinical use.
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