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Objective: This study is aimed to analyze the outcomes of surgical treatment 
of glossopharyngeal schwannomas based on pre- and postoperative 
neurological status assessment.
Materials and methods: This paper is a retrospective analysis of examination 
and surgical treatment of 14 patients who were operated on in two large clinics 
from 2018 to 2021 inclusive. When analyzing the collected data, gender, age, 
disease symptoms, tumor size and location, surgical approach, tumor to cranial 
nerves (CN) ratio, jugular foramen (JF) condition, and tumor removal volume 
were taken into account. All tumors were divided into groups depending on tumor 
location relative to the JF. Particular attention was paid to assessing cranial 
nerves functions. Facial nerve function was assessed as per House-Brackmann 
Scale (HBS), hearing function as per Gardner-Robertson Scale (GRS).
Results: 3 (21.4%) patients had total tumor removal: 2 patients had type A 
tumors and one had type B tumor. Subtotal resection took place in 7 (50%) 
cases. In 4 cases, a tumor was partially removed: 3 patients had type D 
tumors and one had type B tumor.
3 (21.4%) patients had preoperative FN deficit (HBS Grade II) and mild 
dysfunction. 5 (35.7%) patients had postoperative facial nerve deficit: HBS 
ІІ, 2; ІІІ, 1; V, 2.
Preoperative sensorineural type hearing impairment on the affected side 
was diagnosed in 13 (92.6%) patients. Before surgery, 6 patients had non-
serviceable hearing, which remained at the same level after surgery. None 
of the patients with grade I or II hearing before surgery had any hearing 
impairment postoperatively. In 2 (14.3%) cases, hearing improved from grade 
V to grade III after surgery.
6 (42.9%) patients developed new neurological deficit in the caudal group 
CN. Postoperative deficit of the caudal group CN occurred in type D tumors in 
3 patients, type A tumors 2 patients, and type B tumors one patient.
Conclusions: Applying a retrosigmoid approach only makes it possible to 
achieve total tumor removal in case of type A tumors. To remove other tumor 
types, it is necessary to select approaches that enable access to the jugular 
foramen and infratemporal fossa. Intraoperative neurophysiological monitoring 
is an extremely important tool in glossopharyngeal schwannoma surgery.
The most common postoperative complication is a developed or increased 
deficit of the caudal CN group, which can lead to persistent impairments in the 
patients’ quality of life. Preservation of the CN VII and VIII function in most 
cases is a feasible task and shall be ensured as a standard for this pathology.
Key words: cerebellopontine angle; jugular foramen; non-vestibular 
schwannoma; glossopharyngeal schwannoma; caudal cranial nerves group 
schwannoma; diagnosis; clinical picture; cranial nerves

Introduction
Jugular foramen (JF) schwannomas are rarely 

diagnosed, their occurrence is 2.9%–4.0% of all 
intracranial schwannomas. These tumors most often 
originate from the glossopharyngeal, vagus, and 
accessory cranial nerves (CN). [1]. This pathology is 
located in a rather complex and hard-to-reach anatomical 
structure — the JF, which contains a lot of neurovascular 
structures, such as: jugular vein, inferior petrosal sinus, 

cochlear tubule vein, glossopharyngeal, vagus, and 
accessory CN. Consequently, surgical removal of such 
tumor is associated with a high risk of postoperative 
neurological deficit. The tumors often have a well-
developed blood supply, which also affects the complexity 
of their surgery. Determination of surgical approach 
depends on preoperative differential tumor diagnosis. 
Glomus jugulare tumors, caudal CN group schwannomas, 
and meningiomas account for 80% of tumors of this 
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location. 10% to 30% of them are schwannomas. [2]. This 
study is a retrospective analysis of outcomes of surgical 
treatment of 14  glossopharyngeal nerve schwannoma 
(GNS) patients, carried out in two clinics (medical care 
level 3: specialized high-tech neurosurgical care).

Study objective
This study is aimed to analyze the outcomes of 

surgical treatment of glossopharyngeal schwannomas 
based on pre- and postoperative neurological status 
assessment.

Materials and methods 
Study participants
249  medical histories coded D33.3 (benign 

cranial nerve neoplasms), ICD-10 (WHO, 2007) were 
analyzed for patients who were examined and treated 
in 2018 to 2021 at the Subtentorial Neurosurgery 
Department, Romodanov Neurosurgery Institute, and 
the Department of Neurosurgery No. 2, Municipal 
Enterprise, Mechnikov Dnipropetrovsk Regional Clinical 
Hospital, Dnipropetrovsk Regional Council.

The study is a retrospective analysis of the results 
of examination and surgical treatment of 14  patients 
who met the study inclusion criteria. 8 patients were 
operated in the Romodanov Neurosurgery Institute, 
6 in Mechnikov Hospital. GNS accounted for 5.6% of 
all CN schwannomas in the surgical patients series. 
Additionally, online English-language literature on the 
topic over the past 10 years (2010 to 2020) was analyzed 
using the following keywords: JF tumors, caudal CN 
group schwannomas, non-vestibular schwannomas, 
jugular foramen schwannomas, glossopharyngeal 
schwannomas, surgical treatment.

Study inclusion criteria
Study inclusion criteria were as follows: age over 18, 

unilateral primary GNS, availability of preoperative MRI 
with intravenous paramagnetic contrast enhancement, 
histological diagnosis verification.

Exclusion criteria were as follows: age under 
18, patients with other CNs schwannomas, including 
type II neurofibromatosis due to the peculiarities of 
etiopathogenesis and clinical symptom complex, no MRI 
with intravenous paramagnetic contrast enhancement, 
no histological verification.

Group characteristics
Depending on the tumor size, tumors were broken 

down as follows: 11–20 mm = medium, 21–30 mm = 
moderately large, 31–40 mm = large, 40+ mm = giant 

schwannomas. The longest linear tumor size defined 
tumor assignment to particular group.

All tumors were split into groups according to the 
classification in Table 1 [3].

Study design
All patients underwent a comprehensive study, 

which included detailed neurological and otoneurological 
examinations. In the analysis gender, age, disease 
symptoms, tumor size and location, surgical approach, 
tumor to CN ratio, and JF condition were taken into 
account. Particular attention was paid to assessing 
cranial nerves functions. Facial nerve function was 
assessed as per House-Brackmann Scale (HBS), hearing 
function as per Gardner-Robertson Scale (GRS). All 
patients underwent 1.5 Tesla brain MRI in T1, T2, Flair, 
DWI, and AX 3D SSFP IAC modes with intravenous 
paramagnetic enhancement; brain CT, including bone 
window; CT angiography using a special software 
including 3D modeling. Anatomical and topographic 
tumors characteristics, their spread into internal auditory 
canal, JF, extracranial spread, brainstem shift, fourth 
ventricle compression, and presence of hydrocephalus 
were assessed based on the studies performed and 
according to the data obtained intraoperatively.

All patients underwent surgical treatment. When 
removing the tumor, CN function was subjected to 
intraoperative neurophysiological monitoring with 
ISIS IOHM, Inomed, Germany, and NIM Response 
3.0, Medtronic, USA. The monopolar electrode nerves 
stimulation through the perineural tumor tissue and/or 
direct nerves stimulation was applied for the monitoring 
purposes. A four-channel mode was used to stimulate 
the facial nerve. To monitor the glossopharyngeal nerve, 
an electrode was placed in the palatine arch. For direct 
stimulation, a current starting from 1.0 mA with gradual 
decrease to 0.05 mA was applied, with event recording 
threshold of 100 µV. In case of initial deficit or in elderly 
patients: initial stimulation current was 1.2–1.5  mA 
and event registration threshold was 80–90  µV. The 
monitoring (a free-running EMG) was also performed 
given the spontaneous nerves activity.

The following relative criteria were used to assess 
tumor removal degree: total (removal of more than 
95% of the tumor), subtotal (removal of 80–94% of the 
tumor), partial (removal of 50–79% of the tumor), biopsy 
(removal of less than 50% of the tumor).

Postoperative results were assessed using neurological 
and otoneurological examinations, CT and MRI with 

Table 1. Jugular foramen schwannomas classification [3]. 

Type Definition

A Tumor originating from the cisternal part of the nerves without significant pread to the JF

В1 
В2 
В3

Intraosseous tumor inside the jugular foramen 
Intraosseous tumor with predominant spread to the cisternal space 
Intraosseous tumor with predominant spread to the infratemporal fossa

С Tumor originating from the peripheral part of the nerve (extracranial)

D Triple dumbbell-shaped tumor with intracranial, intraosseous, and extracranial parts

This article contains some figures that are displayed in color online but in black and white in the print edition
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intravenous enhancement. Particular attention was paid 
to assessing CN dysfunction before and after the surgery.

Statistical analysis
The data was processed and analyzed using 

STATISTICA 10 (StatSoft® Inc., USA, license No. 
STA862D175437Q) and SPSS 17.0 (IBM, USA). Differences 
were considered statistically significant at p<0.05

Written informed consent was obtained from all 
patients to conduct the study, in accordance with the 
World Medical Association's Declaration of Helsinki — 
Ethical Principles for Medical Research Involving Human 
Subjects (1964–2008), Directive 86/609/EEC on humans 
participation in biomedical research, and the Order of the 
Ministry of Healthcare of Ukraine, as amended, No. 690 
dd 23.09.2009.

Results and discussion
In the presented group of patients, women 

predominated — 9 (64.3%) patients. The average patient 
age was 46.4 [33.5; 66.5]. The men's age was 44.8 
[35; 59]. vs. 50.8 [32; 61]. in women. The difference 
between the average age of men and women was not 
statistically significant (p=0.17). No lateralization of the 
tumor process was observed: in 8 patients, the tumor 
was located on the right; in 6, on the left (p=0.27).

The peculiarity of the clinical picture was that the 
most frequent symptoms on admission were hearing loss 
in 13 (92.9%) patients, tinnitus in 12 (85.7%) patients, 
and unsteady gait in 10 (71.4%) patients (Fig. 1).

In all cases, the cisternal tumor part was mostly 
located in the cerebellopontine angle; CNs VII and VIII 
were stretched over the upper tumor pole, and caudal 
CN group under the lower pole. In 10 (71.4%) cases, 
the tumor spread to the JF and expanded its lumen. 12 
(85.7%) patients had significant brainstem, cerebellar 
hemisphere, and the fourth ventricle compression. In 
10 (71.4%) cases, the tumor included cystic cavities 
of different diameters. In 2 of 14 patients, most of the 
tumor was an extensive necrosis area. In 2 (14.3%) 
patients, the tumor caused destruction of both jugular 
foramen and internal auditory canal with CN VII–VIII 
involved in the pathological process.

After a detailed analysis of clinical and neuroimaging 
studies and intraoperative data, the initial tumor growth 

from the glossopharyngeal nerve was diagnosed in all 
cases.

According to the above classification (Table 1) 
depending on tumor location and spread, tumors were 
broken down as follows: type A, 6 (42.9%) patients; type 
B, 2 (14.3%) patients, type D, 6 (42.9%) patients, type 
C not diagnosed.

Linear tumor sizes ranged from 25 to 54  mm 
(Table 2). Moderately large schwannomas were found 
in 2 (14.3%) patients, large in 5 (35.7%) patients, 
giant in 7 (50%) patients. Thus, large and giant tumors 
dominated in the study (85.7% of cases). The tumors had 
a pronounced growth in all directions with a tendency 
towards predominant growth in the rostro-caudal 
direction. Thus, the average mediolateral tumor size 
was 33.6±1.8 mm, anteroposterior was 35.6±3.3 mm, 
rostrocaudal was 36.3±2.3 mm.

In most cases (11 (78.6%)), the tumor was removed 
using the standard retrosigmoid approach. In 3 (21.4%) 
cases, an extended retrosigmoid approach was applied 
with resection of the foramen magnum semicircle and 
the C1 vertebral arch. Extended approaches were applied 
in type A (2 patients) and type D (1 patient) tumors. 
In one case (type D tumor), a retrosigmoid approach 
using endoscopic assistance was used, which helped 
completely remove the intraforaminal part of the tumor.

3 (21.4%) patients had total tumor removal: 
2 patients had type A tumors and one had type B tumor. 
Subtotal resection took place in 7 (50%) cases. In 
4 cases, a tumor was partially removed: 3 patients had 
type D tumors and one had type B tumor.

3  patients underwent repeated GNS surgery. In 
the first case, repeated (2  years later) removal was 
performed due to the continued growth of previously 
partially removed tumor. In the second case, the tumor 
was removed again (2  months later) after the first 
unsuccessful removal attempt in another center. In the 
third case, the intracranial part of the tumor was removed 
by retrosigmoid approach after the first treatment 
stage — removal of the extracranial part of the tumor 
by transcervical approach in another clinic. The interval 
between the first and the second surgery was 5 months.

5 (35.7%) patients had preoperative occlusive 
hydrocephalus. One patient with decompensated 

Fig. 1. Clinical symptoms on admission
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hydrocephalus had ventriculoperitoneal shunt inserted; 
the tumor removal surgery itself was performed 2 weeks 
after hydrocephalus regression and patient's condition 
improvement. In another case, in order to prevent 
hydrocephalus growth during tumor removal, the first 
stage was ventriculocisternal shunting as per Torkildsen 
and craniovertebral junction decompression. In 3 other 
cases, one tumor removal was sufficient for regression 
of the hydrocephalus that existed before the surgery.

After tumor removal, hydrocephalus developed in 
2 patients at different times post surgery. In one case, 
acute occlusive hydrocephalus developed on the first day 
after the surgery, which required insertion of external 
ventricular drain. External drainage lasted 4 days; after 
ventricular drain was removed, there was no need for 

other CSF shunting surgeries. In another case, 3 weeks 
after total tumor removal, non-occlusive non-resorptive 
hydrocephalus developed, which required installation of 
a low pressure ventriculoperitoneal shunt.

Table 2 presents clinical characteristics of findings 
with an emphasis on tumor resection completeness and 
assessment of changes in the cerebellopontine angle CN 
function pre- and postoperatively.

Before the surgery, 8 (57.1%) patients had caudal CN 
group function deficit. After the surgery, it remained at 
the same level in 7 patients. Only one of these patients 
had postoperative deterioration of the existing caudal 
CN group dysfunction.

6 (42.9%) patients had no caudal CN group dysfunction 
before the surgery. 5 patients developed a new neurological 

Table 2. Clinical characteristics of operated patients

No. Gender Tumor 
type

Approach Resection 
volume

Preoperative CN 
deficit*

Postoperative CN 
deficit*

VII VIII Caudal 
group

VII VIII Caudal 
group

1 F A Retrosigmoid Subtotal - 2 Dysphonia, 
dysarthria 
Dysphagia

- 2 Dysphonia, 
dysarthria 
Dysphagia

2 F D Retrosigmoid, 
extended, 
with foramen 
magnum 
semicircle and 
C1 resection

Partial 2 5 Dysphonia 2 5 Dysphagia 
Dysphonia

3 F D Retrosigmoid Subtotal - 5 Dysphagia 2 3 Dysphagia

4 F A Retrosigmoid Subtotal - - Dysphagia 
Dysarthria

- - Dysphagia 
Dysarthria

5 F D Retrosigmoid, 
extended

Partial - 2 - - 2 Dysphagia 
Dysphonia

6 F A Retrosigmoid, 
extended, 
with foramen 
magnum 
semicircle and 
C1 resection

Subtotal - 3 - - 4 Dysphagia 
Dysphonia

7 M В Retrosigmoid Total 2 4 - 3 5 Dysphonia, 
dysarthria 
Dysphagia

8 M B Retrosigmoid Partial - 5 Dysphonia 
Dysarthria

- 3 Dysphonia 
Dysarthria

9 M A Retrosigmoid Total - 2 - - 2 Dysphagia 
Dysphonia

10 F D Retrosigmoid Subtotal - 2 - 2 2 Dysphagia 
Dysphonia

11 M D Retrosigmoid Partial - 2 - - 2 Nerve XII 
palsy

12 M D Retrosigmoid Subtotal - 2 Dysphonia - 2 Dysphonia

13 M A Retrosigmoid Subtotal 2 2 Dysphagia 
Dysphonia

5 2 Dysphagia 
Dysphonia

14 F A Retrosigmoid, 
extended, 
with foramen 
magnum 
semicircle and 
C1 nipping

Total - 5 Dysphagia 
Dysphonia

5 5 Dysphagia 
Dysphonia

*Note: facial nerve function is assessed as per the HBS and hearing functions as per GRS
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deficit in the caudal CN group postoperatively. And only 
in one case there was no neurological deficit, either pre- 
or postoperatively. The presented material proved no 
statistical dependence of a new deficit on the tumor type 
or completeness of its removal.

3 (21.4%) patients had preoperative FN deficit (HBS 
Grade II) and mild dysfunction. 5 (35.7%) patients had 
postoperative facial nerve deficit: HBS ІІ, 2; ІІІ, 1; V, 2. In 
two cases, the already existing mild FN dysfunction after 
surgery worsened to moderate and severe dysfunction, 
respectively. A new facial nerve deficit developed in type A 
and D tumors (2 cases each) and type B tumors (1 case).

Preoperative sensorineural type hearing impairment 
on the affected side was diagnosed in 13 (92.6%) 
patients. Preoperatively, 4 (28.6%) patients were 
diagnosed with anacusia (grade V) on the affected side 
(as per GRS), one patient grade IV hearing loss and 
one patient grade III hearing loss. In 2 (14.3%) cases, 
hearing deteriorated from grade III to grade IV after 
surgery; in 4 patients from grade IV to grade V. In 2 
(14.3%) cases, hearing improved from grade V to grade 
III after surgery. Therefore, before surgery, 6 patients 
had non-serviceable hearing, which remained at the 
same level after surgery. None of the patients with 
grade I or II hearing before surgery had any hearing 
impairment postoperatively.

No patient had pre- or postoperative nerve XI 
dysfunction. One (7.1%) patient had CN XII deficit after 
surgery.

Bradycardia was a more frequent intraoperative 
complication, which was diagnosed in 3 (21.4%) cases. 
In one of these patients, the surgical intervention was 
ended after partial tumor removal due to difficult-to-
control bradycardia. In only one case, tumor removal was 
accompanied by intense bleeding. Postoperatively, four 
patients underwent temporary nasogastric tube insertion 
to prevent aspiration pneumonia. Two of these 4 patients 
also underwent tracheostomy due to severe bulbar palsy 
(removed tumors in these patients were of type A).

Discussion
Schwannomas growing near jugular foramen 

originate from CNs IX–XI. In most cases, GNS 
is diagnosed. [4]. In our series, the diagnosis of 
glossopharyngeal nerve schwannoma was confirmed 
radiologically, intraoperatively, and histologically. Clinical 
symptoms of such tumors depend more on tumor spread 
than on the nerve from where the tumor originates. [5].

According to the literature, hearing loss is a frequent 
manifesting symptom, which is more typical of type 
A tumors. This fact motivates a detailed differential 
diagnosis in case of vestibular schwannomas. [6]. 
In our study, 13 (92.6%) patients had preoperative 
hearing loss of varying severity on the affected side. 
Differential diagnosis should be also carried out in JF 
meningiomas and jugular glomus tumors. Radiologically, 
jugular foramen schwannoma is characterized by jugular 
foramen expansion and sclerosing of its edges. At the 
same time, in case of meningiomas, jugular process and 
tubercle hyperostosis is diagnosed. In jugular glomus 
tumors, erosion and bone destruction are found. [7].

The key goal of surgical jugular foramen schwannomas 
treatment is to ensure total tumor removal while 
preserving the CN function. Some researchers prefer 
one-stage surgery as reoperation can cause severe 
CN deficit due to the scarring from previous surgeries. 
[5,8,9]. In addition, multi-center studies have shown 
that stereotactic radiosurgery can ensure acceptable 
tumor control and improve neurologic function in most 
patients with primary or residual schwannomas. [10].

Based on the literature data, the retrosigmoid 
approach is suitable for type A tumors removal. The 
disadvantage of such approach is the impossibility of 
complete removal of the intraforaminal and extracranial 
parts of the tumor. For type B, C, and D tumors, other 
lateral approaches to the skull base are required 
(Table 3) [11].

In our series, in 3 (21.4%) cases, an extended 
retrosigmoid approach with foramen magnum semicircle 
and C1 vertebra was applied. Extended approaches 
were used in cases of type A tumors (2 patients) and 
type D tumor (1  patient). The reasons for selecting 
such approaches were as follows: compression of pons, 
medulla oblongata, and the fourth ventricle, pronounced 
caudal tumor growth up to foramen magnum, and an 
increased risk of development or decompensation of 
already existing occlusive hydrocephalus. In case of 
preoperative occlusive hydrocephalus, craniovertebral 
junction decompression was supplemented with 
ventriculocisternal shunting as per Torkildsen.

One type D tumor patient underwent a retrosigmoid 
approach with endoscopic assistance, which helped 
remove the intraforaminal part of the tumor. Thus, it was 
possible to ensure a subtotal tumor resection, given its 
small extracranial spread.

Table 3. Surgical approach dependence on the type of jugular foramen schwannoma [3].
Group Approach

A Retrosigmoid

В1

В2

В3

EA-RS infralabyrinthine (suprajugular) approach

EA-RS infralabyrinthine (suprajugular) approach

EA-transcervical approach

С Transcervical approach

D Combined transcervical and EA-RS infralabyrinthine (suprajugular) approach

*Note: EA-RS = retrosigmoid approach with endoscopic assistance
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The infratemporal fossa approach described by 
Fisher ensures a direct access to the jugular foramen. 
[12]. However, the disadvantage of this method is the 
high risk of facial nerve damage and hearing loss. Samii 
et al. suggest using certain approaches depending on 
tumor characteristics. [3].

In our series, retrosigmoid approach was used for all 
patients. In only one case, the extracranial part of type 
D tumor was removed using transcervical approach at 
the first treatment stage.

The most common complication after jugular 
foramen schwannoma removal is a caudal group 
nerves dysfunction, manifested by phonation disorder, 
dysphagia, and inability to protect the airway, which 
causes frequent aspiration. Impaired swallowing 
mechanism can be compensated in patients with 
preoperative slowly progressive caudal nerve function 
disorder. At the same time, development of acute caudal 
nerves group deficit is more dangerous. This condition 
may cause life-threatening aspiration. Therefore, a 
nasogastric tube can be inserted during the patient's 
extubation and remain until the patient swallows 
normally. If swallowing remains impaired for 2 weeks, a 
tracheostomy is temporarily performed. In case of long 
recovery or frequent aspirations, a gastrostomy tube 
may be required. [3,13].

Postoperatively, 2  patients (14.3%) underwent 
tracheostomy and a nasogastric tube was inserted due 
to pronounced bulbar palsy — both tumors were of 
type A. Another two patients underwent nasogastric 
tube insertion for 7–10 days without tracheostomy. In 
our series, patients with preoperative bulbar palsy, had 
clinically less pronounced caudal group dysfunction. 
According to the literature, this is explained by the 
development of compensatory mechanisms as the tumor 
grows; on the contrary, acute damage to the caudal 
group of nerves causes the development of pronounced 
bulbar palsy. Overall, 6 (42.9%) patients developed a new 
neurological deficit in the caudal CN group.

Postoperative facial and auditory nerve deficits are not 
a common complication when such tumors are removed 
using a retrosigmoid approach [14]. In our series, only 
2 patients had a pronounced facial nerve deficit (House-
Brackmann score 5). In both cases, the tumor was of type 
A and had a maximum diameter of more than 4 cm. One 
patient underwent repeated tumor removal. 2 patients 
had hearing loss as per Gardner-Robertson Scale, but 
it was not a significant indicator as these patients had 
non-serviceable hearing preoperatively. On the contrary, 
in one patient the hearing improved but, unfortunately, 
did not reach a serviceable level.

Schwannomas rarely af fect the surrounding 
structures, which can be usually released after sufficient 
internal decompression. To minimize damage to the 
cranial nerves, resection should be performed while 
preserving residual tumor tissue or arachnoid layer to 
the maximum extent. Intraoperative neurophysiological 
monitoring plays an important role in maintaining the CN 
function. The use of endoscopic techniques will optimize 
the approach. [14].

Conclusions
Tumor location and spread before the surgery is an 

important stage in the preoperative assessment and 
surgery planning, as it allows selecting the most suitable 

approach. Applying a retrosigmoid approach only makes 
it possible to achieve total tumor removal in case of type 
A tumors. To remove other tumor types, it is necessary 
to select approaches that enable access to the jugular 
foramen and infratemporal fossa.

The use of a retrosigmoid approach with endoscopic 
assistance allows for desired completeness of resection 
of type A, B1, and B2 tumors. To remove type D tumors, 
it is possible to use this approach in combination with a 
transcervical approach.

The most common postoperative complication is a 
developed or increased deficit of the caudal CN group, 
which can lead to persistent impairments in the patients' 
quality of life. Preservation of the CN function in most 
cases is a feasible task and should be ensured as a 
standard for this pathology.

Intraoperative neurophysiological monitoring during 
glossopharyngeal nerve schwannomas removal is an 
important tool in preserving the anatomical integrity 
and functional preservation of the cerebellopontine 
angle CNs.

Incomplete tumor removal in case of its close 
contact with important neurovascular structures is one 
of the ways to prevent severe neurological deficits. 
Subsequent use of adjuvant radiation therapy has shown 
good results in controlling continued tumor growth.
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