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ABSTRACT  

This article is discussing a study that was conducted on patients with pontocerebellar angle tumors 

who underwent surgical treatment between 2012 and 2019. The study included 120 patients who were 

divided into two groups: the main group and the control group. The main group consisted of patients 

who underwent electrophysiological monitoring of facial nerve function during surgery, while the 

control group did not receive this type of intraoperative monitoring. 

The purpose of this study was to determine whether intraoperative monitoring of facial nerve function 

during surgery had an impact on the outcomes of the surgical procedure. The results of the study 

showed that patients in the main group, who underwent electrophysiological monitoring of facial nerve 

function, had significantly better outcomes than those in the control group. 

The findings suggest that monitoring the facial nerve function during surgery can help prevent facial 

nerve damage and improve the outcomes of the surgical procedure. This type of intraoperative 

monitoring is particularly important for patients with pontocerebellar angle tumors, as the facial nerve 

is often located in close proximity to the tumor and is at risk of damage during surgery. Overall, the 

study provides valuable insights into the importance of intraoperative monitoring of facial nerve 

function during surgery and its impact on patient outcomes. 
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INTRODUCTION 

Neurinomas of the VIII pair (acoustic neuromas, neurolemmomas, and neurinomas of the auditory 

nerve), which are slow growing intracranial benign neoplasms, are one of the common pathologies of 

the subtentorial space. Auditory nerve neurinomas form due to the hyperproduction of Schwann cells, 

which normally surround the fibres of the vestibular portion of the nerve and support and isolate it. 

However, in 5% of cases, it is also known to grow from the cochlear portion of the VIII nerve. The 

surgical treatment of ventral cochlear neurinomas has received considerable attention in the literature, 

due to the complex intracranial location of the tumor near the brainstem, its feeding vessels, and the 

outlying cranial nerves. However, in the early stages of the disease, patients rarely come to specialised 

clinics, which makes it difficult to surgically treat these neoplasms that compress the brainstem in 

stages III-IV of the disease. In recent years, the surgical tactics for removal of neurinomas of the VIII 

nerve have been widely debated. Four main approaches are generally accepted: retrosigmoid, 

presigmoid, translabial and subvisceral transmeatal. The use of each of these methods has its own 

indications and strict technical conditions. In recent years, the results of microneurosurgical treatment 
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have been encouraging. Experts emphasise a low mortality rate, 2-3% as a rule [1]. However, some 

studies show that the risk of facial nerve damage during surgeries in this area ranges from 5% to 40%. 

Of these, about 2-5% of cases may be associated with complete loss of facial nerve function [3]. 

Studies have shown that the use of intraoperative monitoring of facial nerve function can reduce the 

risk of damage to 2-5% [4]. In addition, the degree of facial nerve damage can range from temporary 

muscle weakness to complete paralysis. Currently, much attention is paid to the application of evoked 

potential methods, which during surgery allow you to monitor the functional activity of the brain 

structures and prevent the development of neurological disorders in the postoperative period. Electro-

neuromyography (ENMG), in particular, can achieve good results.  Electroneuromyography is highly 

informative in diagnosing brain stem pathology and is the most adequate criterion in assessing the 

functional state of various parts of the nervous system during surgeries for neoplasms of the deep 

structures of the brain. 

It should be noted that ENMG has a great diagnostic value – ENMG parameters do not change 

depending on the patient's condition (awake or asleep) and do not change under the influence of 

pharmacological drugs. The greatest changes of ENMG parameters are registered at direct lesion of 

stem structures. ENMG has low individual variability, i.e. normally the response is almost identical in 

all individuals. 

The aim of this work was to study the results of surgical treatment of the pontocerebellar angle 

tumours using the ENMG method. 

 

MATERIALS AND METHODS 

This study presents the findings from a retrospective analysis of 120 patients with tumors of the 

pontocerebellar angle who underwent surgical treatment at the Republican Scientific Center of 

Neurosurgery under the Ministry of Health of the Republic of Uzbekistan between 2012 and 2019. To 

conduct the study, we divided 120 patients into two groups. The first (main) group consisted of 59 

patients who underwent surgical treatment for tumors of the pontocerebellar angle using intraoperative 

monitoring of facial nerve function (IMFNF). The second (control) group consisted of 61 patients who 

did not undergo monitoring of facial nerve function during surgery. The main group of 59 patients had 

intraoperative electromyography (ENMG) monitoring during surgery, with 39 having auditory nerve 

neurinomas, 12 having meningiomas, and 8 having epidermoid cysts. A control group of 61 patients 

who underwent surgical treatment for tumors of the pontocerebellar angle without ENMG monitoring 

was also investigated, with 40 patients having histologically confirmed acoustic neuromas, 13 patients 

with meningiomas, and 8 patients with epidermoid cysts (Table 1). 

Table 1. The number of patients divided into groups in the study of tumors of the pontocerebellar 

angle. 

The main group Control group 

Tumors of the 

pontocerebellar angle 

(n=59) Tumors of the 

pontocerebellar angle 

(n=61) 

Auditory nerve 

neurinomas 

39 patients  Auditory nerve 

neurinomas 

40 patients  

Meningiomas 12 patients Meningiomas 13 patients 

Epidermoid cysts 8 patients Epidermoid cysts 8 patients 
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RESULTS AND DISCUSSION 

In this manuscript, we are reporting the outcomes of our investigation on postoperative facial nerve 

function and their comparison between two groups of patients. It should be noted that patients who 

succumbed post-surgery were not considered in this study. The evaluation of facial nerve dysfunction, 

or the onset of paresis, was based on the Haus-Bruckmann grading system (Table 2).  

Table 2. House-Brackmann scale 

 General characteristics At rest Movements 

   Forehead Eye  Mouth 

I Normal  Normal  Normal  Normal  Normal 

      

II Mild impairment Tone 

normal, 

symmetry 

preserved 

Movement is 

preserved or 

mildly 

impaired 

Completely 

closes with 

minimum 

effort 

Slight 

asymmetry 

III A pronounced but not ugly 

asymmetry 

Tone 

normal, 

symmetry 

preserved 

Slight to 

moderate 

impairment of 

movement 

Completely 

closes with 

effort 

Slight 

asymmetry 

with maximum 

effort of the 

mimic muscles 

IV Obvious asymmetry (or 

pronounced synkinesia) 

Tone normal, symmetry 

preserved No movement 

Not fully closed 

Asymmetry with 

maximum effort of facial 

muscles 

Normal tone, 

symmetry 

maintained 

No movement 

is present 

It does not 

close 

completely 

Asymmetry at 

maximum 

mimic muscle 

effort 

V Only slight movements of 

the facial muscles are 

preserved 

An 

asymmetry 

No movement 

is present 

Does not 

close 

completely 

Slight 

movements 

VI No movement is present No 

movement is 

present 

No movement 

is present 

No 

movement is 

present 

No movement 

is present 

This study looked at patients who had no facial nerve dysfunction before surgery. After performing the 

surgeries, clinical manifestations of facial nerve were evaluated. Based on the House-Brackmann scale, 

in the main group, 20 patients had grade I, which accounted for 33.9% of the group; 24 patients had 

grade II, accounting for 40.67%; 8 patients had grade III, accounting for 13.55%; 5 patients had grade 

IV, accounting for 8.47%; and 2 patients had grade V, accounting for 3.39%. Grade 6 complications 

were not observed in any patient of the main group. (Table 3) 

In the control group, 12 patients had grade I, accounting for 19.67%; 10 patients had grade II, 

accounting for 16.39%; 14 patients had grade III, accounting for 22.95%; 11 patients had grade IV, 

accounting for 18.03%; and 8 patients had grade V, accounting for 13.11%. Grade VI complications 

were observed in 6 patients, accounting for 9.83%. (Table 3) 

Table 3 Examination of facial nerve function 
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Groups  
House-Brakmann facial nerve disorder 

I II III IV V VI 

Main 59 patients 20 24 8 5 2 0 

Control 61 patients 12 10 14 11 8 6 

Based on the results, it can be concluded that the use of electroneuromyographic monitoring plays a 

crucial role in postoperative complications. The percentage of patients with complications in the main 

group was lower compared to the control group, indicating the effectiveness of the monitoring method 

in reducing the incidence of facial nerve dysfunction (Fig. 1) 

Fig. 1. The percentage of patients with complications in the main group was lower compared to the 

control group. 

 
There are several other scientific studies that confirm the significance of using electromyographic 

monitoring to prevent complications during operations on the facial nerve. The study conducted in 

Turkey was published in the journal J Int Adv Otol. In this study, methods of intraoperative 

electroneuronavigation and electromyography were used for acoustic neuroma surgery. The researchers 

found that the use of intraoperative electroneuronavigation and electromyography reduces the risk of 

facial nerve injury and improves facial muscle function in the postoperative period. [13]. The study 

conducted in Bosnia and Herzegovina was published in the journal Med Arch. In this study, 

electroneurography methods and the House-Brackmann classification system were used to assess facial 

nerve function after surgery on the parotid gland. The researchers found that the use of 

electroneurography and the House-Brackmann classification system increases the accuracy of facial 

nerve function assessment and allows for a more precise determination of the presence or absence of 

paralysis [14]. The study conducted in Japan was published in the journal J Oral Maxillofac Surg. In 

this study, the researchers examined cases of facial nerve paralysis after treatment for oral cavity cancer 

and assessed the risk of developing this complication. The researchers found that the use of methods 

such as monitoring facial nerve function can reduce the risk of paralysis development in the 

postoperative period [15]. The study conducted in the United States was published in the journal Am J 

Otolaryngol. In this study, the method of monitoring facial nerve function during parotidectomy was 

used. The researchers found that the use of facial nerve function monitoring allows for a reduction in 

the risk of nerve injury and improved surgical outcomes [16]. 

 

 

I II III IV V VI

House-Brakmann facial nerve disorder

Main (n=59 patients) 33.90% 40.67% 13.55% 8.47% 3.39% 0%

Control (n=61 patients) 19.67% 16.39% 22.95% 18.03% 13.11% 9.83%

33.90% 

40.67% 

13.55% 
8.47% 

3.39% 
0% 

19.67% 
16.39% 

22.95% 
18.03% 

13.11% 
9.83% 

Main (n=59 patients) Control (n=61 patients)
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CONCLUSION 

The implementation of Electroneurography (ENMG) during surgical procedures offers a promising 

approach for monitoring the functional activity of cranial nerves, thereby mitigating the incidence of 

postoperative complications. 
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