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Background: Preservation of facial nerve (FN) function
is a major objective of vestibular schwannoma (VS)
surgery. Although the retrosigmoid (RS) approach is
widely used, reported postoperative FN outcomes vary
according to tumor characteristics, surgical technique, and
follow-up duration. This systematic review compared FN
functional outcomes following RS surgery with those of
other surgical approaches. Methods: A systematic
literature search was conducted in PubMed, Embase,
Scopus, and Web of Science from inception through
September 2025, in accordance with PRISMA 2020
guidelines. Studies evaluating patients undergoing VS
resection through the RS approach and reporting
postoperative FN function using the House—Brackmann
scale or an equivalent measure were eligible. Two
reviewers independently screened studies, extracted
data, and assessed risk of bias using validated tools for
nonrandomized studies. Results: Seventeen studies
published between 2003 and 2025 were included. Across
studies, 60—-85% of patients achieved good postoperative
FN function (House—Brackmann grades I-Il) following RS
surgery. Favorable outcomes were more frequently

31


http://u.lipi.go.id/1442388920
http://u.lipi.go.id/1502688235

Nusantara Medical Science J. 11(1): 31-42

reported in patients with small-to-medium tumors and

DOL: when intraoperative FN monitoring was employed.

https://doi.org/10.2095 Comparative studies indicated broadly comparable FN

6/csznd236 outcomes between RS, translabyrinthine, and middle
fossa approaches, although RS surgery may additionally
facilitate hearing preservation in selected patients. Larger
tumor size, cystic morphology, and more extensive
resection were associated with poorer FN outcomes.
Cerebrospinal fluid leakage, headache, and synkinesis
were among the reported complications. Overall risk of
bias was moderate. Conclusion: The RS approach
provides generally favorable FN functional outcomes that
are broadly comparable with alternative surgical
approaches. Outcomes appear to be influenced
substantially by tumor size and surgical complexity.
However, substantial methodological and reporting
heterogeneity limits definitive comparisons and supports
the need for standardized prospective studies

Copyright © 2026 NMS]. All rights reserved.

1. INTRODUCTION

Vestibular schwannoma (VS), also known as acoustic neuroma, is a benign
tumor arising from Schwann cells of the vestibular nerve.!? It accounts for approximately
6—8% of all intracranial tumors and up to 90% of tumors in the cerebellopontine angle.?
Advances in neuroimaging have increased the detection of VS, leading to earlier
diagnosis and a wider spectrum of management options, including observation,
stereotactic radiosurgery, and microsurgical resection.* Despite these developments,
surgery remains the definitive treatment for large, growing, or symptomatic tumors.®

Facial nerve (FN) preservation is a principal surgical goal, as FN injury can result
in facial paralysis, cosmetic disfigurement, impaired speech and swallowing, ocular
complications, and significant psychosocial consequences.® The House—Brackmann
(HB) grading system is the most widely used measure of FN function and provides a
standardized framework for evaluating surgical outcomes.’ Achieving good FN outcomes
is particularly challenging in larger tumors or when resection involves the internal
auditory canal, where the FN is at risk of stretching, compression, or transection.®

Among the various microsurgical approaches, the retrosigmoid (RS) approach is
one of the most commonly employed worldwide.®!° It provides wide exposure of the
cerebellopontine angle, accommodates tumors of nearly all sizes, and offers the potential
for hearing preservation in selected patients.!! Nevertheless, RS surgery is associated
with risks, including postoperative headache, cerebellar retraction injury, and
cerebrospinal fluid leak.2® Importantly, reported FN outcomes after RS resection vary
considerably, reflecting heterogeneity in tumor size, surgical technique, use of
intraoperative monitoring, and surgeon experience.

Previous systematic reviews have compared different approaches, often
combining RS, translabyrinthine, and middle fossa techniques. However, few have
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specifically focused on FN outcomes following the RS approach alone. Given the central
importance of FN preservation to patient quality of life, a comparative analysis is needed
to clarify how outcomes differ between the RS approach and other surgical techniques,
which factors influence prognosis across approaches, and where gaps in the evidence
persist.

2. METHODS
2.1. Study design

This study was conducted as a systematic review following the updated
guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA 2020).* The protocol was developed a priori to ensure transparency,
reproducibility, and methodological rigor in synthesizing evidence on FN functional
outcomes following the RS approach for VS surgery.

2.2. Literature search strategy

A comprehensive literature search was conducted in PubMed, Embase,
Scopus, and Web of Science from database inception to September 2025. The search
employed both controlled vocabulary (e.g., MeSH and Emtree terms) and free-text
keywords, incorporating terms related to VS, RS or suboccipital approaches, FN, and
House—-Brackmann grading. Boolean operators (AND, OR) and proximity operators
(NEAR, NEXT) were applied where appropriate. No restrictions were applied regarding
publication year or language. Additionally, the reference lists of included studies and
relevant systematic reviews were manually screened to identify further eligible records.
The full search strategies for each database are provided in Table 1.

Table 1. Search strategies used for online databases
Database Search strategies Records

PubMed (("Vestibular Schwannoma"[Mesh] OR "Acoustic Neuroma"[tiab] OR
"Vestibular Schwannoma"[tiab] OR "Acoustic Neurinoma"[tiab]))

AND

(("Retrosigmoid"[tiab] OR "Retrosigmoid Approach"[tiab] OR
"Suboccipital“[tiab] OR "Posterior Fossa"[tiab]))

AND 402

(("Surgery"[Subheading] OR surgery[tiab] OR surgical[tiab] OR
resection[tiab] OR microsurgery(tiab]))

AND
(("Facial Nerve"[Mesh] OR "Facial Nerve Function"[tiab] OR "Facial Nerve

Outcome'[tiab] OR "House Brackmann"[tiab] OR "HB grade"[tiab] OR
"Facial function"[tiab]))

Web of TS = (("vestibular schwannoma™" OR "acoustic neuroma" OR "acoustic
Science neurinoma"))
AND TS = (retrosigmoid OR "retrosigmoid approach" OR suboccipital OR 326

"posterior fossa")

AND TS = (surgery OR surgical OR resection OR microsurgery)
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AND TS = ("facial nerve" OR "facial nerve function" OR "house brackmann"
OR "hb grade" OR "facial function")

Medline and  (‘vestibular schwannoma'/exp OR 'acoustic neuroma':ti,ab OR 'vestibular
EMBASE schwannoma':ti,ab OR 'acoustic neurinoma'ti,ab)

AND

(‘retrosigmoid':ti,ab OR 'retrosigmoid approach':ti,ab OR 'suboccipital’.ti,ab
OR 'posterior fossa':ti,ab)

AND 279

(‘'surgery'/exp OR surgery:ti,ab OR surgical:ti,ab OR resection:ti,ab OR
microsurgery:ti,ab)

AND

(‘facial nerve'/exp OR 'facial nerve function':ti,ab OR 'house
brackmann':ti,ab OR 'hb grade'ti,ab OR ‘facial function':ti,ab)

Scopus TITLE-ABS-KEY ( "vestibular schwannoma" OR "acoustic neuroma" OR
"acoustic neurinoma" )

AND TITLE-ABS-KEY ( retrosigmoid OR "retrosigmoid approach” OR
suboccipital OR "posterior fossa" )
212
AND TITLE-ABS-KEY ( surgery OR surgical OR resection OR
microsurgery )

AND TITLE-ABS-KEY ( “facial nerve" OR "facial nerve function" OR "house
brackmann" OR "hb grade" OR "facial function" )

2.3. Eligibility criteria

Studies were considered eligible if they reported on patients of any age
undergoing microsurgical resection of VS via the RS approach, with postoperative FN
outcomes reported using the House—Brackmann (HB) scale or an equivalent grading
system. Studies comparing the RS approach with other approaches, such as
translabyrinthine or middle fossa, were included if outcomes for the RS group were
reported separately. Eligible study designs included randomized controlled trials,
prospective or retrospective cohorts, case—control studies, and case series with at least
10 patients. Studies were excluded if they did not specify the surgical approach, focused
exclusively on non-RS approaches, were case reports with fewer than 10 patients,
narrative reviews, editorials, conference abstracts without full text, or animal or cadaveric
studies.

2.4. Study selection and data extraction

All retrieved records were imported into a reference management tool, and
duplicates were removed. Two reviewers independently screened titles and abstracts,
followed by full-text assessment according to the eligibility criteria. Disagreements were
resolved through discussion or consultation with a third reviewer. Data were extracted
using a standardized form, capturing study characteristics (author, year, country, study
design), sample size, patient demographics, tumor size and classification, surgical
details (including use of intraoperative monitoring, endoscopy, and extent of resection),
FN outcomes (HB grades at early and late follow-up), and complications. The
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methodological quality of included studies was appraised using the Joanna Briggs
Institute (JBI) critical appraisal checklists, tailored to each study design (case series,
cohort, or quasi-experimental). Two reviewers conducted the appraisal independently,
with disagreements resolved through consensus. Results of the quality assessment are
summarized in Table 2.

Table 2. Quality assessment and risk of bias of included studies for systematic review

Were Were
the WEIE e objective Were
oo the the . Were the Was
Study crlfterla study exposu d d Were strategi outcome  approp
D Publi _or patient re SICIELY confou I S riate
(Publicat jnclusi d criteria di deal S
ion year) onin s ﬁn méagsur used for fn Ing with mdegsure StatIIStI Total
the — Jte  aie measure (TN confou | Gilf o S8
sample d % d ment of d? nding liab y
clearly escr an the ed: factors refiab’e S
3 ed in reliable o way? used?
defined . condition stated?
% detail? way? %
1 Ahmad et Yes Yes Yes Yes Yes No Yes Yes 7
al_. [19]
o  Aharaet Yes Yes Yes Yes Yes No Yes Yes 7
al_. [27]
3 [Bz' 4°it al. Yes Yes Yes Yes Yes No Yes Yes 7
4 Boublata Yes Yes Yes Yes Yes Yes Yes Yes 8
et al. [37]
Ceccato
5 et al. [25] Yes Yes Yes Yes Yes Yes Yes Yes 8
Chovane
6 cetal. Yes Yes Yes Yes No No Yes Yes 6
[23]
7 Colletiet g Yes Yes Yes Yes No Yes Yes 7
al. [ZQ]
8 Collet et Yes Yes Yes Yes Yes No Yes Yes 7
al. [21]
Hillman
9 et al. 28] Yes Yes Yes Yes Yes No Yes Yes 7
10 H%]et al. Yes Yes Yes Yes Yes No Yes Yes 7
11 Kim et Yes Yes Yes Yes Yes Yes Yes Yes 8
al. [1__7]
1p  Samiet Yes Yes Yes Yes Yes Yes Yes Yes 8
al. [16]
Eser
13  Ocak et Yes Yes Yes Yes Yes No Yes Yes 7
al. [38]
14 Khanet Yes Yes Yes Yes Yes No Yes Yes 7
al. (39
15 ;Fc[gjé]et Yes Yes Yes Yes Yes Yes Yes Yes 8
Mangha
16 metal Yes Yes Yes Yes Yes Yes Yes Yes 8
[22]
17 Wilkinson oo Yes Yes Yes Yes Yes Yes Yes 8
et al. [40]

2.5. Data synthesis
Due to heterogeneity in study designs, patient populations, surgical indications,
operative techniques, and outcome measures, a quantitative meta-analysis was not
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feasible. Instead, a qualitative synthesis was performed, summarizing the results of
reported postoperative outcomes across the included studies.
3. RESULTS
3.1. Study selection

The initial database search identified 1,220 records (PubMed, n = 403; Embase,
n = 326; Web of Science, n = 279; Scopus, n = 212). 216 duplicates were removed
using EndNote, leaving 1,004 records for title and abstract screening. Of these, 622
records were excluded as irrelevant. A total of 383 full-text articles were assessed for
eligibility. 366 reports were excluded for the following reasons: exposure or intervention
of interest not reported (n = 172), outcome of interest not reported (n = 135), conference
abstract or review (n = 50), and non-English publication (n = 9). Ultimately, 17 studies
published between 2003 and 2025 were included in this systematic review (Figure 1).

1220 Records identified from PubMed,
Embase, Web of Science

403 PubMed
326 Embase
279 Web of Science
212 Scopus

216 Records removed before
screening due to duplication in
EndNote

1004 Records screened

621 Irrelevant studies

383 Studies assessed for full-text

366 Reports excluded

172 The exposure or interest was
not reported

135 The outcome or interest was
not reported

50 Conference abstract or review

9 Non-english study

17 Studies included in review

Figure 1. Preferred Reporting Items for Reporting Systematic Reviews and Meta-Analyses (PRISMA)

3.2. Study characteristics

The 17 included studies were published between 2003 and 2025 and
encompassed a broad range of geographic regions, including Asia (n = 6), Europe (n =
6), and North America (n = 5). The majority were retrospective case series or cohort
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studies, with sample sizes ranging from single case reports to over 200 patients. Studies
on VS have explored the outcomes of transmastoid, RS, and translabyrinthine
approaches, demonstrating how the choice of surgical corridor influences postoperative
FN preservation and hearing outcomes.

3.3. Surgical techniques and timing

Surgical timing was less emphasized, but approach selection significantly
influenced outcomes. RS approaches were associated with better FN and hearing
preservation,'617 while translabyrinthine approaches provided wide exposure but often
sacrificed hearing.'®® Middle cranial fossa approaches offered favorable hearing
outcomes for intracanalicular tumors.?*?122 Endoscope-assisted RS techniques
improved visualization of the internal auditory canal and facilitated tumor removal while
preserving FN function.?32425

3.4. Functional outcomes

Functional outcomes were strongly influenced by surgical approach. RS
approaches, particularly when assisted by endoscopy, were associated with higher rates
of FN preservation and useful hearing retention. 6232425 Middle cranial fossa approaches
were beneficial for hearing preservation in small intracanalicular tumors.2%222 | ong-term
studies also demonstrated that translabyrinthine and transcanal transpromontorial
approaches achieved favorable FN outcomes, particularly in higher Koos grades or large
tumors.'”?® Younger age, lower Koos grade, and approach selection (TL or TTS) were
significant predictors of better FN recovery.?®

3.5. Complications and risk of bias

Overall, complications were uncommon. Reported issues included persistent
weakness, synkinesis, donor-site morbidity, postoperative headache, and isolated
cerebrospinal fluid leaks or wound infections.2?’ No surgery-related mortality was
reported. The risk of bias was moderate to high due to retrospective study designs, small
sample sizes, variability in surgical techniques, and heterogeneous outcome measures
and follow-up durations.62628 Differences in institutional practices and surgeon
experience further contributed to variability in functional outcomes and complication
rates.

Table 3. Characteristics of studies that included in systematic review
Subgro

ID Author Year Title Journal
up age

1 Ahmadetal [19] 2012 All age Rate of recurrent v_estibular schwannoma after Ann Otol Rhinol
total removal via different surgical approaches Laryngol
Postoperative Headache after Undergoing

2 Aiharaetal. [27] 2017 All age Acoustic Neuroma Surgery via the Neurol Med Chir
Retrosigmoid Approach
Endoscope-Assisted Retrosigmoid Approach

3 Bietal [24] 2021 Allage [0 Vestibular Schwannomas with Front Oncol
Intracanalicular Extensions: Facial Nerve
Outcome
Facial Nerve Function and Quality of

Boublata et al Resection in Large and Giant Vestibular
4 ’ 2017 All age Schwannomas Surgery Operated by World Nurosurg

[37]

Retrosigmoid Transmeatal Approach in Semi-
sitting Position with Intraoperative Facial Nerve

37



Nusantara Medical Science J. 11(1): 31-42

Ceccato et al.
[25]

2022

All age

Microsurgical Resection of Intracanalicular
Vestibular Schwannoma via Retrosigmoid
Approach: 3-Dimensional Operative Video

World
Neurosurg

Chovanec et al.
[23]

2013

All age

Impact of video-endoscopy on the results of
retrosigmoid-transmeatal microsurgery of
vestibular schwannoma: prospective study

Eur Arch
Otorhinolaryngol

Colletti et al. [20]

2003

All age

Middle fossa versus retrosigmoid-transmeatal
approach in vestibular schwannoma surgery: a
prospective study

Otol Neurotol

Colleti et al. [21]

2005

All age

Is the middle fossa approach the treatment of
choice for intracanalicular vestibular
schwannoma?

Otolaryngol
Head Neck Surg

Hillman et al.
[28]

2010

All age

Facial nerve function and hearing preservation
acoustic tumor surgery: does the approach
matter?

Otolaryngol
Head Neck Surg

10

Ho et al. [18]

2003

All age

Comparison of postoperative facial nerve
outcomes between translabyrinthine and
retrosigmoid approaches in matched-pair
patients

Laryngoscope

11

Kim et al. [17]

2021

All age

Comparison between retrosigmoid and
translabyrinthine approaches for large
vestibular schwannoma: focus on cerebellar
injury and morbidities

Neurosurg Rev

12

Samii et al. [16]

2006

All age

Improved preservation of hearing and facial
nerve function in vestibular schwannoma
surgery via the retrosigmoid approach in a
series of 200 patients

J Neurosurg

13

Eser Ocak et al.
[38]

2018

All age

Facial nerve outcome and extent of resection
in cystic versus solid vestibular schwannomas
in radiosurgery era

Neurosurg
Focus

14

Khan et al. [39]

2022

All age

Retrosigmoid Approach for Koos Grade 4
Vestibular Schwannoma-Surgical Technique
and Nuances for Facial Nerve Preservation: 2-
Dimensional Operative Video

Oper Neurosurg

15

Lucidi et al. [26]

2025

All age

Prognostic Factors for Facial Nerve Outcome
after Vestibular Schwannoma Surgery: A 12-
Year Multicentric Retrospective Study

Otol Neurotol

16

Mangham et al.
[22]

2004

All age

Retrosigmoid versus middle fossa surgery for
small vestibular schwannomas

Laryngoscope

17

Wilkinson et al.
[40]

2016

All age

Hearing Outcomes after Middle Fossa or
Retrosigmoid Craniotomy for Vestibular
Schwannoma Tumors

J Neurol Surg B
Skull Base

4. DISCUSSION

This systematic review synthesized evidence from 17 studies published between
2003 and 2025, examining the role of the rectosigmoid approach and FN preservation
during VS surgery. Reported outcomes were generally favorable, But the degree of
recovery or preservation varied depending on several factors.

In VS surgery, our review corroborates previous findings that approach selection
strongly influences FN preservation and hearing outcomes.?® RS approaches,
particularly when assisted with endoscopy, achieved high rates of gross total resection
and favorable FN outcomes.*® Translabyrinthine approaches, while providing excellent
tumor exposure, often sacrificed hearing but preserved FN anatomy in most cases.3!
Middle cranial fossa approaches showed advantages for hearing preservation in small
intracanalicular tumors, but did not significantly outperform RS approaches in terms of
FN outcomes.*? These differences can be explained by the anatomy and trajectory of
surgical corridors: RS approaches provide a direct line to the cerebellopontine angle and
internal auditory canal without disrupting cochlear structures, whereas translabyrinthine
approaches sacrifice cochlear integrity but allow unobstructed tumor removal.*3

Age, tumor size, and Koos grade were significant predictors of FN outcomes
across VS studies, in agreement with prior multicenter analyses.®* Older patients and
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those with higher Koos grades experienced worse postoperative HB scores, likely due
to both reduced neural plasticity and increased intraoperative manipulation of the nerve
during resection.®® Endoscopic assistance improved visualization of the intracanalicular
portion of tumors, enabling detection and removal of residual tumor not visible under the
microscope, which may explain the higher rates of FN preservation reported in studies
using this technique.*®

Despite the strengths of including studies from diverse geographic and clinical
contexts, this review has several limitations. First, heterogeneity in study design, surgical
techniques, timing of surgery, and outcome measures limited the ability to conduct
gquantitative synthesis or meta-analysis. Second, many included studies were
retrospective case series with small sample sizes, restricting causal inference and
generalizability. Third, variations in reporting of prognostic factors may explain
inconsistencies in reported outcomes. Fourth, lack of long-term follow-up in several
studies limits understanding of late complications and durability of functional recovery.
Finally, publication bias cannot be excluded, as studies reporting successful outcomes
may be overrepresented in the literature.

5. CONCLUSIONS

This systematic review demonstrates that FN functional outcomes following the
RS approach are generally comparable to those achieved with other surgical techniques,
including translabyrinthine and middle fossa approaches. Across the included studies,
FN preservation rates (House—Brackmann grade I-Il) following RS resection ranged
from 60-85%, with outcomes influenced by tumor size, surgical expertise, and the use of
adjunctive techniques such as endoscopic assistance. These findings suggest that the
RS approach remains a viable and effective option for VS surgery, with outcomes
comparable to alternative approaches when appropriately selected.
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