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I. GENERAL PART

CHAPTER 1: TRIGEMINAL NEURALGIA AND HEMIFACIAL
SPASM - GENERAL CONCEPTS

Neurovascular compression syndromes of the cranial nerves are disorders characterized by
direct contact between a blood vessel and the cisternal portion of a cranial nerve, resulting in
mechanical irritation and associated neurological dysfunction[1]. The most common forms are
trigeminal neuralgia and hemifacial spasm, conditions with a major impact on quality of life due to
severe pain or functional and social impairment [2-5]. The bibliometric analysis conducted within
this thesis highlights the growing interest in the literature regarding microvascular decompression
and the integration of endoscopic techniques in the treatment of these disorders.

From a historical perspective, the development of the neurovascular conflict concept
culminated in the work of Dandy, Gardner, and Jannetta, who demonstrated the role of vascular
compression in symptom generation and introduced microvascular decompression as a non-
ablative treatment method [6-9]. The procedure subsequently became the therapeutic gold standard
for classical trigeminal neuralgia and hemifacial spasm [10].

The pathophysiology of these syndromes is related to compression occurring predominantly
at the transition zone between central and peripheral myelin, where demyelination processes and
ephaptic transmission develop [11-14]. In trigeminal neuralgia, the superior cerebellar arteries and
the superior petrosal venous system are most frequently involved [15-19], whereas in hemifacial
spasm, compression of the facial nerve by the anterior inferior cerebellar artery and its branches
predominates [20]. Recent studies also suggest an important role of arachnoid adhesions and
genetic factors in the development of neurovascular conflict [21-28].

The diagnosis of these disorders is primarily clinical, while imaging plays a role in
confirming and characterizing their etiology. Trigeminal neuralgia is characterized by paroxysmal
episodes of electric shock-like pain triggered by apparently innocuous stimuli, such as facial
movements or mastication[29-31], whereas hemifacial spasm causes progressive involuntary

contractions of the facial musculature [32, 33]. High-resolution MRI and MR angiography,



particularly 3D CISS/FIESTA and TOF sequences, are essential for identifying neurovascular
conflict and excluding secondary causes [34-36]. Although neuroimaging is primarily used to
detect a specific etiology of trigeminal neuralgia and to exclude secondary trigeminal neuralgia
[37], careful evaluation of the patient’s medical history remains essential.

Pharmacological treatment represents the first-line therapeutic approach in trigeminal
neuralgia; however, many patients develop refractory disease or intolerance to medication [38, 39].
In such cases, microvascular decompression provides the best long-term outcomes compared with
neuroablative procedures [40-45]. In hemifacial spasm, although botulinum toxin may temporarily
alleviate symptoms, microvascular decompression addresses the primary cause and may achieve
remission rates of approximately 90% [46-49]. Contemporary series report high remission rates,
particularly when intraoperative monitoring is used to verify the effectiveness of decompression

and preserve hearing [50].

CHAPTER 2: SURGICAL ASPECTS AND COMPLEMENTARY
TECHNOLOGIES IN MICROVASCULAR DECOMPRESSION

The second chapter develops the technical and technological foundations of microvascular
decompression, highlighting the transformation of this procedure into a modern neurosurgical
standard for classical trigeminal neuralgia and primary hemifacial spasm when refractory to
medical treatment [51]. From the earliest observations on neurovascular conflict described by
Babinski and Dandy to the establishment of the technique by Jannetta, microvascular
decompression has undergone continuous refinement, evolving into a procedure dependent not
only on anatomical considerations, but also on surgical expertise, meticulous dissection, and the
appropriate use of adjunctive instruments.

From a technical perspective, the success of the procedure largely depends on complete
exposure of the region of interest, accurate identification of the offending structure, and
achievement of adequate decompression without additional trauma to the nerve or adjacent
structures [52-54]. Surgical failure is frequently related to insufficient exploration of the Root
Entry Zone, improper handling of the interposition material, anatomical variations, or incomplete
decompression of the involved structure [54, 55]. Even in experienced centers, symptom

recurrence may occur, sometimes without an immediately identifiable cause, emphasizing that this
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procedure requires not only theoretical knowledge, but also substantial operative experience and
precise intraoperative judgment [56, 57].

In addition to the classical Teflon interposition technique, non-compressive vascular
transposition methods have been developed, aiming to separate the vessel from the nerve without
the use of interposition material [58-60]. Furthermore, purely venous conflicts represent a distinct
category, often difficult to diagnose radiologically and associated with a higher risk of recurrence
and facial hypoesthesia. Their management requires careful decision-making between preservation
of venous drainage and selective sacrifice of small-caliber veins[61-66]. Arachnoid adhesions and
anatomical variations of the superior petrosal venous complex may significantly influence both
surgical difficulty and postoperative outcomes [21, 67].

Although the success rate of microvascular decompression is high, the procedure may be
associated with complications such as facial paralysis, hearing loss, cerebrospinal fluid fistulas, or,
more rarely, cerebellar infarction [68, 69]. Over recent decades, the development of
complementary technologies has contributed to improving the precision and safety of the
intervention. Endoscopic assistance, including the use of the QEVO endoscopic micro-inspection
tool, enables visualization of subtle or difficult-to-access neurovascular conflicts that may not be
adequately exposed through the conventional microscopic approach [70-73]. In addition, fully
endoscopic techniques have demonstrated promising results in selected series [74-76].
Neuromonitoring, intraoperative neuronavigation, robotic surgery, and awake procedures
represent modern directions of development that may further optimize surgical outcomes [77-84].

Overall, these intraoperative technologies, ranging from endoscopic visualization to
intraoperative monitoring, may enhance the safety and precision of microvascular decompression.
By reducing the risk of unidentified conflicts, incomplete decompression, or procedure-related
complications, they directly contribute to minimizing therapeutic failure in trigeminal neuralgia

and hemifacial spasm.



II. PERSONAL CONTRIBUTIONS

CHAPTER 3: WORKING HYPOTHESIS AND GENERAL
OBJECTIVES

Microvascular decompression represents the surgical treatment of choice for classical
trigeminal neuralgia, primary hemifacial spasm, and classical glossopharyngeal neuralgia,
providing very good long-term clinical outcomes in appropriately selected cases. The success of
the procedure depends fundamentally on the accurate identification and adequate decompression
of the neurovascular conflict at the level of the root entry/exit zone of the cranial nerves. In certain
situations, adequate intraoperative identification of the neurovascular conflict may be limited
under standard microscopic visualization, particularly in cases involving complex anatomical
configurations, suspected multiple conflicts, or when preoperative MRI fails to demonstrate a clear
neurovascular conflict.

Endoscopic assistance during microvascular decompression enables extended exploration of
the cerebellopontine angle and visualization from angles that are difficult to access using the
operating microscope, thereby facilitating the identification of potentially hidden or residual
neurovascular conflicts. Nevertheless, the benefit of endoscopic assistance is not uniform across all
cases and is influenced by the anatomical particularities of each patient.

In this context, the primary hypothesis of the present research is that the use of endoscopic
assistance in microvascular decompression, as a complementary method to the microscopic
technique, allows additional exploration of the root entry/exit zone of the cranial nerves and of
neurovascular relationships, facilitating the precise and complete identification of neurovascular
conflicts. This may contribute to optimization of the surgical procedure and, consequently, of
postoperative outcomes by reducing the risk of insufficient decompression. The secondary
hypothesis of the study is that, in the absence of a standardized method for selecting cases in which
endoscopic assistance has a significant impact on postoperative outcomes, predictive factors of the
benefit of this technique may be identified. The identification of such factors would represent a
novel contribution, with the potential to enable individualized indications for endoscopic

assistance and optimization of the microvascular decompression strategy. In addition to these



hypotheses, it is considered that the use of standardized scales in the evaluation of postoperative
outcomes may provide a more objective and reproducible assessment of treatment efficacy.

Accordingly, the general objectives of the research were as follows:

Objective 1 - To evaluate the role of endoscopic assistance in optimizing the outcomes of
microvascular decompression in patients diagnosed with trigeminal neuralgia, hemifacial spasm,
and glossopharyngeal neuralgia, with emphasis on identifying cases in which it provides additional
intraoperative benefit

Objective 2 - To identify factors that may indicate the utility of endoscopic assistance and to
develop an exploratory pilot score for estimating its benefit, with a potential role in patient
stratification and surgical decision-making

Objective 3 - To analyze postoperative outcomes following microvascular decompression
using standardized instruments such as the Barrow Neurological Institute (BNI) score and the
Patient Global Impression of Change (PGIC) scale, as well as to analyze the relationship between
these measures

Objective 4 - To perform an applied analysis of endoscope-assisted microvascular
decompression through the presentation of particular clinical cases, highlighting both the surgical
strategy and the utility of three-dimensional reconstruction as a complementary tool for surgical

analysis and planning

CHAPTER 4: GENERAL RESEARCH METHODOLOGY

The present thesis was designed as a retrospective, observational, single-center study with a
mixed methodological approach, including descriptive, comparative, and exploratory analyses.
The study included 40 adult patients treated by microvascular decompression between January
2020 and November 2025 in the Department of Neurosurgery of the “Bagdasar-Arseni”
Emergency Clinical Hospital in Bucharest. The cohort consisted predominantly of patients with
classical trigeminal neuralgia and primary hemifacial spasm, and also included one case of
classical glossopharyngeal neuralgia with a similar pathophysiological mechanism, treated using
the same surgical technique.

Patient selection was performed through interrogation of the hospital’s electronic databases

929 ¢

using pathology-specific terms such as “neurovascular compression syndrome,” “microvascular
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decompression,” “Jannetta,” “trigeminal neuralgia,” “hemifacial spasm,” and “glossopharyngeal
neuralgia,” followed by individual review of medical records to verify inclusion and exclusion
criteria. Across all studies, inclusion criteria comprised patients older than 18 years with a
confirmed diagnosis of classical trigeminal neuralgia, classical glossopharyngeal neuralgia, or
primary hemifacial spasm, treated by microvascular decompression in the Department of
Neurosurgery by senior neurosurgeons with comparable operative experience. Patients with
incomplete data, atypical symptomatology, or secondary etiologies of neurovascular compression
were excluded.

The analyzed data were derived from medical records, operative protocols, and
intraoperative video recordings, including clinical, imaging, and intraoperative information, as
well as postoperative outcome assessment. Outcomes were evaluated using standardized scales:
the Barrow Neurological Institute (BNI) score for pain control assessment [85-87] and the Patient
Global Impression of Change (PGIC) scale for global evaluation of clinical outcome [88, 89].

Particular attention was given to cases in which the QEVO® endoscopic micro-inspection
tool (Carl Zeiss Meditec AG, Oberkochen, Germany), integrated into the Zeiss Kinevo 900
operating microscope available within the department, was utilized in order to evaluate the
contribution of this technology to the identification of additional, hidden, or residual neurovascular
conflicts and to the optimization of surgical outcomes.

Statistical analysis was performed using Microsoft Excel, Python, and GraphPad Prism.
Descriptive methods and statistical tests appropriate to the analyzed variables were applied,
including the Chi-square, Fisher, Fisher-Freeman-Halton, and Mann-Whitney U tests. Correlations
were evaluated using the Spearman coefficient, agreement through Cohen’s Kappa coefficient, and
associations between variables through calculation of Odds Ratios. ROC curves were used for
predictive performance analysis, and the Propensity Score method with IPTW was applied to
reduce selection bias. Statistical significance was established at p < 0.05.

The studies included in the thesis were conducted retrospectively on the same overall patient
cohort, with different analyses of clinical, imaging, and intraoperative data according to the
hypothesis and objective of each individual study. The principal limitations of the research were
the retrospective design, the small patient cohort, and the lack of randomization regarding the use

of the QEVO endoscopic micro-inspection tool.



CHAPTER 5: STUDY I - MICROVASCULAR DECOMPRESSION IN
TRIGEMINAL NEURALGIA AND HEMIFACIAL SPASM:
ASSESSMENT OF OUTCOMES AND THE ROLE OF ENDOSCOPIC
ASSISTANCE

This study was based on the hypothesis that the use of endoscopic assistance during
microvascular decompression contributes to improved identification of neurovascular conflicts,
more rigorous confirmation of adequate decompression, and optimization of the intraoperative
strategy. Accordingly, it was assumed that patients in whom this technique was employed would
demonstrate superior clinical outcomes and a lower risk of recurrence compared with those
undergoing standard microscopic microvascular decompression.

The primary objective of the study was to evaluate the outcomes of surgical treatment by
microvascular decompression in neurovascular compression syndromes and to analyze the role of
intraoperative endoscopic assistance in optimizing the surgical procedure. The study specifically
aimed to assess the clinical and imaging characteristics of the cohorts, the concordance between
MRI findings and intraoperative observations, the impact of QEVO utilization on surgical strategy,
and the comparison of postoperative outcomes between the QEVO and non-QEVO groups.

The study had a retrospective, single-center design and included 40 adult patients treated by
microvascular decompression at the Department of Neurosurgery of the “Bagdasar-Arseni”
Clinical Emergency Hospital, Bucharest, between January 2020 and November 2025. The cohort
consisted predominantly of patients with trigeminal neuralgia (80%), followed by patients with
hemifacial spasm (12.5%), one case of glossopharyngeal neuralgia, and two mixed cases
(trigeminal neuralgia associated with hemifacial spasm). In 22 cases (55%), intraoperative
endoscopic assistance was utilized through the QEVO instrument integrated into the Zeiss Kinevo
900 operating microscope.

Demographic analysis demonstrated a predominance of female patients and a mean age of
57.3 £ 11.4 years. Patients with hemifacial spasm were significantly younger compared with those
diagnosed with trigeminal neuralgia (47.4 £ 9.7 years versus 59.2 + 11.0 years; p = 0.0431). The

median symptom duration was 48 months, with considerable variability among patients.
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Regarding the characteristics of the neurovascular conflict, arterial conflicts represented the
predominant form. All patients with hemifacial spasm presented arterial compression, whereas
both arterial and venous conflicts were identified in trigeminal neuralgia cases. Analysis of
concordance between preoperative MRI and intraoperative findings demonstrated an overall
concordance rate of approximately 75%; however, the low Kappa coefficient suggested limitations
of MRI in accurately identifying the type of neurovascular conflict, particularly in venous
conflicts. In several cases, conflicts interpreted radiologically as arterial were found
intraoperatively to be venous in origin.

One of the most important findings of the study was the association between the use of
QEVO endoscopic assistance and a lower rate of postoperative recurrence compared with the
exclusively microscopic group (0/22 versus 4/18; p = 0.033). Furthermore, patients in the QEVO
group demonstrated more favorable functional outcomes assessed using the BNI score, with the
difference reaching statistical significance (p = 0.039), although these findings should be
interpreted cautiously given the limited sample size.

Endoscopic micro-inspection served both to confirm subtle or hidden neurovascular
conflicts and as an intraoperative decision-making tool. In certain situations, the use of QEVO led
to modification of the surgical strategy, including the need for additional decompression,
repositioning of the Teflon material, or identification of additional vascular structures involved in
the neurovascular conflict. In the analyzed cohort, endoscopic assistance had a major impact on
intraoperative management in 18.2% of cases and served as a confirmatory tool for adequate
decompression in the majority of procedures.

To reduce the risk of selection bias between the QEVO and non-QEVO groups, the
Propensity Score method with Inverse Probability of Treatment Weighting (IPTW) was applied,
improving the comparability of the analyzed groups. Nevertheless, it should be emphasized that
QEVO utilization was not randomized and depended on the neurosurgeon’s intraoperative decision
and the gradual adoption of the technique within the department, aspects that represent important
limitations of the study.

The obtained results support the conclusion that microvascular decompression remains an
effective treatment modality for neurovascular compression syndromes, while the use of
endoscopic assistance may contribute to optimization of the surgical procedure by improving

intraoperative visualization and reducing the risk of insufficient decompression. Furthermore, the
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study highlights the utility of integrated clinical and imaging assessment and underscores the
importance of adapting the surgical strategy to the anatomical particularities of each individual

case.

CHAPTER 6: STUDY II - ALEXA-Y: A PROPOSED PILOT SCORE
FRAMEWORK FOR PREDICTING HIGH-IMPACT ENDOSCOPIC
YIELD IN MICROVASCULAR DECOMPRESSION FOR
TRIGEMINAL NEURALGIA AND HEMIFACIAL SPASM

The present study builds upon the research direction established in the previous study,
focusing on the role of endoscopic assistance in microvascular decompression (MVD). Although
endoscopic visualization has become increasingly utilized in MVD procedures over the last
decade, its actual intraoperative impact has not yet been systematically evaluated. At present, no
standardized method exists to identify the cases in which endoscopic assistance provides a
clinically meaningful benefit. Therefore, this study aimed to identify the main factors predictive of
high-impact endoscopic yield in MVD performed for trigeminal neuralgia (TN) and hemifacial
spasm (HFS), with the long-term objective of developing a predictive score that could
subsequently be validated in larger cohorts.

A key aspect of the study was the definition of “high-impact endoscopic yield.” In this
context, the term refers specifically to situations in which QEVO endoscopic inspection not only
confirmed the presence of a neurovascular conflict, but also resulted in a significant intraoperative
contribution. A high-impact yield score of 1 was assigned when endoscopic assistance led to
modification of the neurosurgical strategy, such as the need for supplementary decompression,
repositioning of the Teflon material, or identification of an additional neurovascular conflict,
and/or when endoscopy revealed a hidden offender that was not clearly visualized using
microscopy alone. Conversely, a high-impact yield score of 0 was assigned when endoscopy
served solely as a confirmatory tool for adequate decompression, without identifying additional
offenders or altering the surgical strategy.

Based on this framework, we proposed an exploratory pilot scoring model, termed ALEXA-

Y, designed to identify factors associated with an increased likelihood of obtaining clinically
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relevant endoscopic benefit during MVD. The working hypothesis was that specific clinical and
perioperative characteristics may predict the probability of achieving a high-impact endoscopic
yield. The primary objective of the study was therefore the development of an exploratory pilot
score capable of anticipating cases in which endoscopic assistance may provide substantial
intraoperative value.

This retrospective study initially included 37 patients with trigeminal neuralgia and
hemifacial spasm treated by microvascular decompression, of whom 19 endoscopy-assisted cases
were included in the score derivation cohort. Overall, the cohort demonstrated high rates of
postoperative improvement, with favorable outcomes observed both at discharge and during
follow-up, supporting the effectiveness of the surgical treatment.

Several candidate predictive variables were subsequently analyzed. The selected domains
were based on exploratory statistical analyses, correlated with findings from the literature and
clinical experience, and included: patient age (Age), symptom duration (Length of symptoms),
timing of endoscope utilization (Endoscopy timing), smoking status (eXposure to smoking), and
associated comorbidities (Associated comorbidities), while the “Y” component represented the
endpoint (“yield”). Among these variables, symptom duration demonstrated the strongest and most
consistent predictive signal. Patients with symptom duration < 24 months showed a higher
probability of achieving a major endoscopic benefit, with ROC analysis demonstrating good
discriminative performance (AUC = 0.854). By contrast, the remaining variables did not
demonstrate stable predictive value within the pilot cohort. These findings suggest that patients
with more recent symptom onset may derive greater benefit from intraoperative endoscopic
assistance.

Through this study, the thesis introduces an original concept of preoperative stratification for
selecting candidates who may benefit most from endoscopic assistance during microvascular
decompression. Although the ALEXA-Y score remains exploratory and requires external
validation in larger patient cohorts, the results support the feasibility of developing a predictive
instrument that may contribute to the individualization of surgical strategies in neurovascular

compression syndromes.
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CHAPTER 7: STUDY III - POSTOPERATIVE OUTCOME
ASSESSMENT USING THE BNI SCORE AND PGIC SCALE

The third study of the thesis investigated a perspective that has been less extensively
addressed in the literature, namely the manner in which patients perceive the real impact of
microvascular decompression on their daily lives. Although several studies have evaluated the
efficacy and clinical outcomes of microvascular decompression, only a limited number have
specifically analyzed the concordance between different postoperative outcome assessment
instruments used concurrently[90].

In this context, evaluating outcomes using a single scoring system may be restrictive, which
highlights the relevance of employing complementary instruments aimed not only at symptom
improvement, but also at the patient’s overall perception of life changes following surgery. In this
study, postoperative outcomes after microvascular decompression were assessed using the
modified Barrow Neurological Institute pain intensity score (BNI) and the Patient Global
Impression of Change (PGIC) scale, with the aim of exploring the relationship between these two
instruments in order to achieve a more comprehensive and patient-centered evaluation of surgical
outcomes.

The study hypothesis was that the BNI score and PGIC scale are significantly correlated,
although not perfectly concordant, reflecting two complementary dimensions of postoperative
outcome: pain control and the patient’s global perception of clinical improvement. The primary
objective of this study was to evaluate the relationship between the BNI score and the PGIC scale
in patients who underwent microvascular decompression.

The analysis included the entire cohort of 40 patients treated by microvascular
decompression for trigeminal neuralgia, hemifacial spasm, and glossopharyngeal neuralgia. The
results demonstrated a high rate of postoperative improvement, with the majority of patients
achieving excellent pain control and reporting a favorable overall perception of clinical evolution
at the latest follow-up evaluation.

The study demonstrated a significant correlation between the BNI score and the PGIC scale
(Spearman’s p = 0.546; p = 0.0012), suggesting that better pain control is associated with a more
favorable global perception of postoperative outcome. However, concordance between the two

instruments was only moderate (Cohen’s kappa = 0.52), indicating that they evaluate
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complementary dimensions of recovery. The BNI score primarily reflects pain control and
therapeutic requirements, whereas the PGIC scale captures the patient’s subjective perception of
overall clinical change following surgery.

Comparative analysis showed that the use of QEVO endoscopic assistance was associated
with superior pain control outcomes, with all patients operated using endoscopic assistance
achieving a BNI I score at follow-up (100%), compared with 73.3% in the non-QEVO group (p =
0.038). In contrast, the proportion of patients with a PGIC score of 1 did not differ significantly
between groups (90.5% versus 81.3%; p = 0.634), suggesting that the patient’s global perception of
improvement may also be influenced by factors beyond strict pain control alone.

Postoperative outcomes were generally independent of age, symptom duration, and history
of previous interventions, suggesting that clinical evolution may depend more on anatomical and
technical factors than on simple clinical variables.

Through this study, the thesis supports the utility of the combined use of the BNI score and
the PGIC scale for postoperative evaluation following microvascular decompression. The
integration of these two instruments allows for a more comprehensive and nuanced assessment of
therapeutic success, incorporating both objective symptom control and the patient’s subjective

experience of recovery.

CHAPTER 8: STUDY IV - APPLICATIONS OF ENDOSCOPIC
ASSISTANCE IN THREE SELECTED CASES OF
MICROVASCULAR DECOMPRESSION

To highlight the practical applicability of endoscopic assistance in microvascular
decompression, the thesis includes the presentation of three representative clinical cases, selected
based on their anatomical and intraoperative particularities. These cases illustrate situations in
which endoscopic assistance contributed to the optimization of the surgical strategy. In addition,
the contribution of three-dimensional reconstruction of the neurovascular conflict using the 3D
Slicer software is emphasized, as well as the utility of intraoperative neuromonitoring in a case of

glossopharyngeal neuralgia, a pathology rarely encountered in neurosurgical practice.
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Each case is presented by highlighting the relevant clinical, imaging, and intraoperative
findings, as well as the impact of these adjunctive technologies on the surgical outcome.

The first case describes a patient with trigeminal neuralgia caused by vertebrobasilar
dolichoectasia, in association with a neurovascular conflict involving the superior cerebellar artery.
The complex vascular anatomy, characterized by tortuous vessels and displacement of the
trigeminal nerve, represented a major technical challenge. Endoscopic assistance enabled extended
exploration of the neurovascular conflict, reduced the need for cerebellar retraction, and facilitated
verification of the correct positioning of the Teflon material.

Relevance of the case within this doctoral thesis: In the setting of complex vascular
anatomy, endoscopic assistance facilitated comprehensive evaluation of the neurovascular
relationships and optimization of the microvascular decompression strategy.

The second case presents a patient with recurrent trigeminal neuralgia following a previous
microvascular decompression. Revision surgery highlighted the challenges generated by
postoperative anatomical alterations and the presence of previously placed Teflon material.
Endoscopic micro-inspection enabled identification of a residual neurovascular conflict between
the trigeminal nerve and the superior cerebellar artery, suggestive of either incomplete initial
decompression or migration of the interposition material. Final endoscopic reinspection confirmed
complete resolution of the conflict following Teflon repositioning, and the postoperative course
was favorable, with complete remission of pain symptoms.

Relevance of the case within this doctoral thesis: The presented case highlights how
endoscopic micro-inspection can be integrated as an adjunctive method for intraoperative
verification of microvascular decompression, particularly in revision procedures, where
postoperative anatomical changes may limit the accuracy of conventional microscopic evaluation
and hinder complete identification of neurovascular conflicts.

The third case illustrates the management of glossopharyngeal neuralgia, a pathology rarely
encountered in neurosurgical practice. Preoperative MRI examination suggested only subtle
evidence of a neurovascular conflict, without clear identification of the vascular structure involved.
Intraoperatively, both arachnoid adhesions and a minimal conflict between the glossopharyngeal
nerve and a branch of the anterior inferior cerebellar artery were identified. Endoscopic assistance
enabled detailed exploration of the root entry zone of cranial nerve IX and confirmation of the

absence of additional neurovascular conflicts. Intraoperative neuromonitoring of cranial nerves
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VII, VIII, IX, and X contributed to increased surgical safety and reduction of the risk of
postoperative neurological deficits. Subsequently, three-dimensional reconstruction performed
using 3D Slicer confirmed the concordance between the three-dimensional imaging findings and
the intraoperative observations regarding the minimal neurovascular conflict identified.

Relevance of the case within this doctoral thesis: This case highlights the diagnostic and
intraoperative challenges associated with glossopharyngeal neuralgia in the absence of an evident
major neurovascular conflict on imaging studies. In this context, intraoperative endoscopic
assistance enabled extended evaluation of the root entry zone and confirmation of the vascular
structure involved.

This chapter highlights that endoscopic micro-inspection plays a complementary role to
conventional microscopy by facilitating identification of subtle neurovascular conflicts,
comprehensive evaluation of the root entry zone of the cranial nerves, and confirmation of the
correct positioning of the interposition material. Furthermore, its association with three-
dimensional reconstruction and intraoperative neuromonitoring may improve understanding of
individual anatomy and enhance surgical safety, particularly in complex or rare cases.

The conclusions of the study support the concept that the use of endoscopic assistance during
microvascular decompression may provide important benefits in selected cases by optimizing
intraoperative visualization, identifying neurovascular conflicts that are difficult to observe

microscopically, and verifying the effectiveness of the performed decompression.

CHAPTER 9: CONCLUSIONS AND PERSONAL CONTRIBUTIONS

Final conclusions

Following the studies conducted within this doctoral thesis, several conclusions can be
drawn, providing an integrated perspective on the role of microvascular decompression and
endoscopic assistance in the treatment of cranial nerve neurovascular compression syndromes.

This research confirms the effectiveness of microvascular decompression as the surgical
treatment of choice for classical trigeminal neuralgia and primary hemifacial spasm. The success
of the procedure depends fundamentally on accurate identification of the neurovascular conflict,

the anatomical particularities of each case, and the experience of the surgical team.
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The obtained results highlight the existence of intraoperative situations in which additional
visualization is required, particularly in cases involving complex anatomy, subtle neurovascular
conflicts, or revision surgery. In such situations, endoscopic assistance may increase surgical
accuracy by expanding the field of visualization and facilitating identification of neurovascular
conflicts that are difficult to access through conventional microscopy alone.

The first study of the thesis aimed to compare the outcomes obtained in patients treated with
microvascular decompression with and without endoscopic assistance. Comparative analysis
demonstrated that the use of endoscopic micro-inspection with the QEVO instrument may
contribute to the identification of additional conflicts and optimization of decompression, being
associated with favorable functional outcomes and a lower recurrence rate.

Based on the observations derived from the first study, the second study aimed to outline an
exploratory model for estimating the potential benefit of endoscopic assistance. In this context, the
ALEXA-Y pilot score was proposed, based on the analysis of perioperative variables associated
with “high-impact endoscopic yield.” The results suggest the existence of factors with potential
predictive value; however, the model requires external validation before any possible clinical
application.

The third study analyzed the relationship between objective assessment of pain control and
the patient’s overall perception of postoperative outcome. The correlation between the Barrow
Neurological Institute (BNI) scale and the Patient Global Impression of Change (PGIC)
demonstrated a significant but moderate association, suggesting that the two instruments capture
complementary dimensions of surgical outcome. These findings support the need for a
multidimensional evaluation of outcomes following microvascular decompression, integrating
both objective clinical parameters and the patient’s subjective perception.

An important contribution of the thesis is represented by the analysis of complex clinical
cases of endoscopy-assisted microvascular decompression. In these situations, the anatomical
particularities highlighted the utility of a combined microscopic and endoscopic surgical strategy.
Three-dimensional reconstruction was used as a complementary tool for the analysis of
neurovascular relationships within the cerebellopontine angle. Furthermore, in the case of
glossopharyngeal neuralgia, the use of intraoperative neuromonitoring contributed to increased

surgical safety and prevention of postoperative neurological complications.
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Overall, the results of this thesis support the integration of technological advances into
contemporary neurosurgical practice and confirm the adjunctive role of endoscopic assistance in
microvascular decompression. The obtained data do not demonstrate an absolute superiority of the
endoscopy-assisted technique over the standard microscopic approach, but rather emphasize its
complementary value, particularly in selected cases involving complex anatomy or neurovascular
conflicts that are difficult to identify microscopically.

In conclusion, this thesis demonstrates the effectiveness of microvascular decompression as
the surgical treatment of choice for cranial nerve neurovascular compression syndromes, while
also confirming the complementary role of endoscopic assistance and the importance of integrated,

multidimensional evaluation of clinical outcomes in optimizing the management of these patients.

Personal Contributions

The personal contributions began with the development of the research plan, based on a
critical analysis of the literature, an approach that enabled the establishment of an integrated
perspective on microvascular decompression. In this context, a synthesis was performed of the
essential factors involved in preventing therapeutic failure in neurovascular compression
syndromes, including establishment of the correct etiology and accurate diagnosis, selection of the
optimal therapeutic approach, mastery of intraoperative microsurgical techniques, and integration
of adjunctive technologies with the potential to optimize the surgical procedure.

Subsequently, based on the original studies conducted, an integrated analysis of clinical,
imaging, intraoperative, and postoperative data was performed, with particular emphasis on the
evaluation of functional outcomes and the role of endoscopic assistance during microvascular
decompression. In addition, the roles of three-dimensional reconstruction of preoperative imaging
and intraoperative neuromonitoring were specifically evaluated. This approach enabled correlation
of objective outcomes with patient-reported perception and integration of these findings into a
unified analytical framework.

Based on the correlation of clinical and perioperative data, an exploratory model for
estimating the benefit of endoscopic assistance (the ALEXA-Y score) was proposed as an original
contribution, with potential utility in preliminary patient stratification. The L component (“Length
of symptoms” < 24 months) demonstrated the most stable predictive signal within the analyzed

cohort.
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In the absence of standardized therapeutic protocols, the management of these patients
remains dependent on individual anatomical and clinical particularities, highlighting the
importance of selecting a surgical strategy tailored to each patient in order to achieve optimal

outcomes.

The personal contributions and original elements of the thesis may be summarized as
follows:

1. This research represents the first analysis performed on a national cohort of patients
undergoing microvascular decompression. The patients were consecutively treated
between January 2020 and November 2025 at the “Bagdasar-Arseni” Clinical Emergency
Hospital in Bucharest. The research generated original data on the effectiveness of
microvascular decompression in Romanian patients. (Chapters 5 - 8)

2. Comparative evaluation of microvascular decompression performed with and
without endoscopic assistance (QEVO), through a systematic analysis of the impact of
intraoperative endoscopic micro-inspection technology on the quality of decompression
and clinical outcomes, in a field where comparative data in the literature remain limited.
(Chapters 5 - 7)

3. Original contribution: development of the ALEXA-Y score, an exploratory pilot scoring
system derived from the analysis of the studied cohort, designed to identify predictive
factors associated with high-impact endoscopic yield during microvascular decompression,
defined as cases in which endoscopic assistance either modifies the intraoperative surgical
strategy or reveals previously undetected neurovascular conflicts. The L component
(Length of symptoms < 24 months) represented the variable with the most stable predictive
signal within the analyzed cohort. At present, no similar score or proposal estimating the
impact of endoscopic assistance for case selection has been published in the literature,
making this score an original contribution of the thesis. Although external validation in
larger cohorts is required, the score demonstrates potential future clinical applicability and
may contribute to the standardization of selection criteria and therapeutic decision-making.
(Chapter 6)

4. Introduction of a standardized approach to postoperative outcome assessment that

combines the BNI and PGIC scales, integrating objective pain control with the patient’s
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global perception of recovery, and providing a complementary, multidimensional
evaluation of surgical results through analysis of the relationship between the two
instruments. (Chapter 7)

Characterization of the impact of adjunctive intraoperative technologies (QEVO
endoscopic assistance, three-dimensional reconstruction of the neurovascular
conflict, and neuromonitoring) in optimizing identification of neurovascular conflicts,
particularly in complex, recurrent, or anatomically atypical cases, demonstrating their role

in increasing the accuracy of microvascular decompression. (Chapter 8)
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