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by EBV undergo the lytic cycle triggered by early viral proteins
BZLF1 and BRLFI, resulting in the discharge of viral particles.
These particles can infiltrate the CNS through infected lympho-
cytes and the bloodstream, initiating pathogenic processes [1].

Regarding meningoencephalitis, both primary infection
and reactivation in the presence of other CNS infections can
contribute to this condition. CNS coinfection with EBV have
been found in both immunocompetent and immunocompro-
mised hosts in varying frequencies. Bacterial meningitis in-
duced disruption of BBB leads to entry and reactivation of la-
tently infected lymphocytes into the CSF which leads to their
detection in CSF and this process appears to be more frequent
in immunocompromised host. Whether EBV remains silent or
have a causative role in meningitis is doubtful but as it has been
shown that CSF EBV load is associated with increased mor-
tality in bacterial meningitis it appears that EBV itself causes
neurological damage by direct infection of brain cells or with
immune mediated injury [3].

Regarding diagnosis of EBV encephalitis, EBV Polymerase
chain reaction (PCR)test on CSF sample appear to be most im-
portant test for etiological diagnosis [2]. Currently there is no
set threshold of viral loads in CSF to determine association
with the disease. Moreover, viral loads showed a wide variation
in different patients. EBV serology in blood including anti-VCA
IgM antibody can be used to complement EBV PCR tests on
CSF samples [2].

Regarding imaging, magnetic resonance imaging (MRI)
abnormalities has been detected in around 27- 80% of cases [5].
Cortical/subcortical, white matter and basal ganglia involve-
ment appear to be more common followed by thalamus, brain
stem, substantia nigra, cerebellum and spinal cord [7]. Our all
patients have MRI changes that are difficult to explain only
on the basis of primary infection and it appears that EBV has
played a causative role up to some extent in the pathogenesis.

Treatment of EBV encephalitis is still a matter of debate.
Acyclovir, ganciclovir, corticosteroids and plasmapheresis, all
have been tried with varying results. We used acyclovir in all
of our patients and all of them responded well to the treatment.
But at present it is very difficult to compare different therapeu-
tic options due to lack of standardized guidelines.
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CONCLUSION

EBYV appear to be a much more cause of encephalitis than
once thought. In the absence of standardized guidelines, diag-
nosing it requires high degree of suspicion along with CSF PCR
test and MRI as it can complicate the course of bacterial menin-
gitis if not managed properly.
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ABSTRACT:

Introduction: Cerebellopontine angle (CPA) tumors pres-
ent unique challenges due to their complex anatomy and prox-
imity to critical neurovascular structures. This study aimed to
analyze the clinical, demographic, and radiological characteris-
tics of CPA tumors, identify pathological types, assess surgical
resectability, and evaluate postoperative outcomes.

Methods: We conducted a retrospective analysis of 30 pa-
tients who underwent surgical intervention via the retrosigmoid

suboccipital approach for CPA tumors at Sadar Vallabh Patel
Medical College, Ahmedabad, between May 2021 and May 2024.

Results: Vestibular schwannomas constituted the majority
(73.3%) of tumors, with most cases presenting in the third to
sixth decades of life. Common symptoms included sensorineu-
ral hearing loss (83.3%), tinnitus (70%), vertigo (56.6%), head-
ache (30%), and gait disturbance (33.3%). Total tumor resection
was achieved in 76.6% of cases, with facial nerve preservation
in 86.7% [5]. Postoperative complications included CSF leak
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(20%), meningitis (10%), hematoma (10%), residual tumor
(23.3%), facial nerve paresis (13.3%), and one death (3.3%).

Conclusion: The retrosigmoid approach remains a valuable
technique for CPA tumor management. Our findings empha-
size the importance of individualized surgical planning, care-
ful preoperative assessment, and comprehensive postoperative
care to optimize patient outcomes.

Keywords: Cerebellopontine angle tumors, vestibular
schwannoma, retrosigmoid approach, surgical outcomes, facial
nerve preservation

INTRODUCTION:

The cerebellopontine angle (CPA), a triangular space in the
posterior cranial fossa, is anatomically defined by the anterome-
dially located pons, posteromedially situated cerebellum, and
laterally demarcated petrous part of the temporal bone [1]. This
region houses vital neurovascular structures, including cranial
nerves V, VI, VII, and VIII, as well as the anterior inferior cer-
ebellar artery (AICA). Despite the predominantly benign nature
of CPA tumors, their intricate anatomy and proximity to critical
structures present significant surgical challenges [2].

CPA tumors account for 5-10% of all intracranial neo-
plasms, with vestibular schwannomas being the most com-
mon, representing 75—-85% of cases. Other pathologies in-
clude meningiomas (10-15%), epidermoids (7-8%), and
rarer entities such as trigeminal schwannomas, facial nerve
schwannomas, and metastatic lesions [3]. These tumors often
manifest with nonspecific symptoms, including sensorineural
hearing loss (SNHL), tinnitus, vertigo, headache, facial pain
or numbness, and gait disturbances due to cerebellar dysfunc-
tion [4]. Larger tumors may cause hydrocephalus, brainstem
compression, or cranial nerve deficits, necessitating early di-
agnosis and intervention [5].

Advancements in diagnostic imaging have revolution-
ized CPA tumor management. Magnetic resonance imaging
(MRI) has become the gold standard, enabling early detec-
tion of smaller tumors and facilitating better preoperative
planning [6]. High-resolution computed tomography (CT)
complements MRI by providing detailed bony anatomy, par-
ticularly useful for assessing internal auditory canal erosion
or hyperostosis [7]. These tools play a pivotal role in differ-
entiating between tumor types, guiding treatment decisions,
and predicting outcomes.

Surgical intervention remains the cornerstone of treatment for
most CPA tumors, especially those causing mass effect or progres-
sive neurological deficits [8]. Over the years, surgical strategies
have evolved from simple intratumoral decompression to micro-
surgical techniques aimed at achieving complete or near-complete
tumor excision while preserving neurological function [9]. The
retrosigmoid, translabyrinthine, and middle fossa approaches are
the primary surgical corridors, each offering distinct advantages
based on tumor characteristics and patient factors [10].

Despite advancements, challenges persist. Large tumor
size, adherence to critical structures, and variations in anatomy
can complicate resection and increase the risk of complications,
such as cerebrospinal fluid (CSF) leaks, meningitis, facial nerve
dysfunction, and hearing loss [11]. Radiosurgery has emerged
as a viable alternative for small- to medium-sized tumors (<2.5
cm) or in patients unsuitable for surgery [12].

In conclusion, CPA tumors require a multidisciplinary ap-
proach for optimal management. The choice of treatment de-
pends on tumor type, size, location, and patient-specific con-
siderations. Early diagnosis, meticulous surgical planning, and
comprehensive postoperative care are essential to achieving fa-
vorable outcomes [13]. This study aims to analyze the clinical,
demographic, and radiological characteristics of CPA tumors,
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evaluate surgical outcomes, and identify areas for improvement
in patient care.

Materials and Methods:

This retrospective study was conducted at the Department
of Neurosurgery, Sadar Vallabh Patel Medical College, Ahmed-
abad, over three years (1 May 2021 to 1 May 2024). A total of
30 patients diagnosed with cerebellopontine angle (CPA) tu-
mors were included. All patients underwent surgical interven-
tion using the retrosigmoid suboccipital approach. Data were
collected through detailed case record forms, capturing demo-
graphic details, clinical presentations, imaging characteristics,
histopathological findings, surgical outcomes, and postopera-
tive complications. Preoperative assessments included MRI
and CT scans to determine tumor size, location, and extension.
Facial nerve function was graded preoperatively and postoper-
atively using the House-Brackmann scale, while hearing status
was evaluated via pure-tone audiometry [14].

Inclusion Criteria:

» Patients diagnosed with CPA tumors who underwent
surgical resection during the study period.

» Patients willing to participate and provide informed
consent.

Exclusion Criteria:

 Patients unwilling to participate in the study.

 Patients deemed unsuitable for surgery due to medical
comorbidities or advanced age.

* Recurrent cases or patients
intervention for CPA tumors.

with prior surgical

Surgical procedures were performed under general anes-
thesia, with patients positioned laterally or in a park-bench
position. A lazy “S”-shaped incision was made, followed by
retrosigmoid craniectomy to access the tumor. Intraoperative
monitoring was limited due to facility constraints. Postoper-
ative follow-up included clinical assessments at 2, 6, and 12
months, along with imaging studies to evaluate residual tumor
or recurrence. Complications such as CSF leaks, meningitis,
and cranial nerve deficits were documented and managed ac-
cordingly [15].

This structured methodology ensured comprehensive data
collection and analysis, facilitating a robust evaluation of sur-
gical outcomes.

RESULTS:

The study population consisted of 20 males (66.6%) and 10 fe-
males (33.3%), with ages ranging from 11 to over 60 years [4]. Ves-
tibular schwannomas accounted for 73.3% of cases, followed by
meningiomas (20%) and epidermoids (6.7%) [3]. Medium-sized
(10-25 mm) and large-sized (26—40 mm) tumors predominated,
comprising 43.3% and 50% of cases, respectively [16].

Preoperatively, 83.3% of patients presented with sensori-
neural hearing loss, while only 16.7% had useful hearing [17].
Total tumor resection was achieved in 76.6% of cases, with sub-
total resection in 16.6% and debulking in 6.7% [18]. Anatomi-
cal preservation of the facial nerve was successful in 86.7% of
patients [19].

Table 1: Distribution of Cases According to Symptoms

Highlights the clinical manifestations of cerebellopontine
angle (CPA) tumors, which are crucial for understanding the
presenting complaints and guiding early diagnosis.
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Symptoms Number of Patients  Percentage (%)
Hearing Loss 25 83.3%

Tinnitus 21 70.0%

Vertigo 17 56.6%
Headache 9 30.0%

Facial Pain/Numbness 2 6.6%

Gait Disturbance 10 33.3%

Highlights the clinical manifestations of cerebellopontine
angle (CPA) tumors, which are crucial for understanding the
presenting complaints and guiding early diagnosis.

Table 2: Distribution of Cases According to Extent of
Tumor Resection

Extent of Resection Number of Patients Percentage (%)
Total 23 76.6%

Subtotal 5 16.6%
Debulking 2 6.7%

This table summarizes the surgical outcomes, specifically
the extent of tumor resection achieved, which is a key indicator
of success in CPA tumor surgery.

Table 3: Distribution of Cases According to Complica-
tions.

Complications Number of Patients Percentage (%)
CSF Leak 6 20.0%
Meningitis 3 10.0%
Hematoma 3 10.0%

Residual Tumor 7 23.3%

Facial Nerve Paresis 4 13.3%

Hearing Loss (Postoperative) 0 0.0%

Death 1 3.3%

Complications are a critical measure of surgical safety and
patient recovery. This table helps identify areas for improve-
ment in surgical techniques and postoperative care.

Discussion:

The management of cerebellopontine angle (CPA) tumors
has evolved significantly over the years, with advancements
in microsurgical techniques, imaging modalities, and periop-
erative care contributing to improved outcomes. Our study
provides valuable insights into the clinical, radiological, and
surgical aspects of CPA tumors, particularly focusing on ves-
tibular schwannomas, which constituted 73.3% of cases. These
findings align with previous studies that also report vestibular
schwannomas as the predominant CPA tumor type, accounting
for 75-85% of cases [18, 19].

Tumor Size and Surgical Resectability

In our study, medium (43.3%) and large-sized tumors (50%)
predominated, reflecting delayed presentations due to nonspe-
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cific symptoms such as hearing loss and tinnitus. This finding
contrasts with studies conducted in regions with widespread
access to advanced imaging, where smaller tumors are detected
earlier [22]. The larger tumor size in our cohort posed chal-
lenges during surgery, particularly in achieving total resection
while preserving facial nerve function. Complete tumor exci-
sion was achieved in 76.6% of cases, which is slightly lower
than the rates reported by Jain et al. (96.5%) [18] and Samii
and Matthias (93%) [19]. These differences can be attributed to
variations in tumor size, adherence to critical structures, and
institutional experience.

Facial Nerve Preservation

Facial nerve preservation remains a cornerstone of CPA tu-
mor surgery, given its profound impact on patient quality of life.
In our study, anatomical preservation of the facial nerve was
achieved in 86.7% of cases, comparable to the rates reported by
Samii and Matthias (93%) [19] and Jain et al. (84.3%) [18]. How-
ever, larger tumors were associated with higher rates of postop-
erative facial nerve paresis (13.3%), underscoring the influence
of tumor size on surgical outcomes. Studies emphasizing the
use of intraoperative facial nerve monitoring have reported even
higher preservation rates, highlighting the importance of adopt-
ing such technologies in resource-limited settings [23].

Hearing Preservation

Preoperative hearing status was poor in the majority of our
patients, with only 16.7% having useful hearing. Postoperative-
ly, hearing preservation was achieved in all patients with pre-
operative useful hearing, a result that compares favorably with
studies reporting preservation rates of 23.6-29.6% [18, 19, 22].
The discrepancy may reflect differences in patient selection, tu-
mor characteristics, and surgical expertise. The retrosigmoid
approach, employed in all cases, is known for its potential to
preserve hearing, particularly in smaller tumors. However, the
predominance of large tumors in our study likely limited the
overall success rate.

Complications

Complications such as cerebrospinal fluid (CSF) leaks,
meningitis, and hematoma were observed in 20%, 10%, and
10% of cases, respectively. These rates fall within the ranges
reported in the literature, with CSF leak incidence varying be-
tween 0% and 30% [24]. Our findings corroborate the obser-
vation that larger tumors are associated with higher complica-
tion rates, likely due to increased manipulation of surrounding
structures and greater dural opening. Bacterial meningitis oc-
curred in three cases (10%), two of which were associated with
CSF leaks, supporting the urgency of prompt leak closure.

Comparison with Other Studies

e Jain et al. (2005): This study reported complete tumor
excision in 96.5% of cases and facial nerve preservation
in 84.3%. While our preservation rates were comparable,
our lower excision rate reflects the challenges posed by
larger tumors [18].

e Samii and Matthias (1997): Their landmark study
highlighted facial nerve preservation rates of 93% and
emphasized the role of microsurgical techniques. Our
findings underscore the need for further refinement in
surgical strategies, particularly for large tumors [19].

e Brennan et al. (2001): They noted a strong correlation
between tumor size and CSF leak incidence, a trend also
observed in our study. However, our lower overall leak
rate (20%) suggests improvements in surgical technique
and wound closure [22].
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Table 4: Comparative Analysis of Study Results

prehensive postoperative care. By comparing our results with
those of other studies, we emphasize the need for continued
advancements in surgical techniques and technologies to im-
prove patient outcomes.

CONCLUSION:

This study provides valuable insights into the management
of CPA tumors using the retrosigmoid approach. Our findings
underscore the importance of comprehensive preoperative as-
sessment, meticulous surgical technique, and thorough postop-
erative care in optimizing patient outcomes. While the retros-
igmoid approach remains a cornerstone in CPA tumor surgery,
ongoing advancements in surgical techniques and technologies
promise further improvements in patient care and functional
outcomes

Samii and
Our Study Jain et al. .

Parameter (n=30) 2005) [11] l[\;[]atthlas (1997)
Tumor Type
 Vestibular 3.3% 84.3% 93%
Schwannoma
—Meningioma 20% 10% %
— Epidermoid 6.7% 57% -
Preoperative
Hearing Status
— Useful Hearing ~ 16.7% 23.6% 30%
Surgical Approach ~ Retrosigmoid ~ Retrosigmoid ~Retrosigmoid
Extent of Resection
— Total Resection  76.6% 96.5% 93%
— Subtotal 16.6% 3.5% %
Resection
— Debulking 6.7% - -
Facial Nerve
Preservation
_ Anatomical gy, 84.3% 93%
Preservation
— Functional 0
Preservation 90% (at 1 year) 82:;)(& 1 90% (at 1 year)
(Grade 1-2) y
Hearing
Preservation
- i % (i

Postope.ratlve 100% (in 29.6% 50%
Preservation useful cases)
Complications
— CSF Leak 20% 8.5% 10%
— Meningitis 10% 5% 3%
— Hematoma 10% - -
“FacialNerve 3.5, 15% %
Paresis
— Residual Tumor ~ 23.3% 3.5% 7%
— Mortality 3.3% 1% 0.5%

Limitations and Future Directions

While our study provides valuable insights, it is not with-
out limitations. The retrospective design and relatively small
sample size may limit the generalizability of our findings. Ad-
ditionally, the lack of intraoperative neuromonitoring likely
influenced outcomes, particularly in facial nerve preservation.
Future research should focus on larger, multicenter studies in-
corporating advanced technologies such as endoscopic assis-
tance and neuromonitoring to further optimize outcomes.

In conclusion, our study highlights the complexities of
managing CPA tumors and underscores the importance of me-
ticulous surgical planning, careful patient selection, and com-
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ABSTRACT

Charcot-Marie-Tooth disease (CMT), also known as hered-
itary motor and sensory neuropathies (HMSN) is a group of in-
herited motor and sensory peripheral neuropathies and the most
common inherited neuromuscular disorder. HMSN was first
described as a clinical entity in 1886 by physicians Jean-Marie
Charcot, Pierre Marie, and Howard Henry Tooth, who called
it ,,progressive muscular atrophy.“ HMSN is heterogeneous
in its clinical, electrophysiological, genetic, and pathological
features. We present a 53-year-old man with a 20-year history
of progressive weakness of the lower and upper limbs and an

unsteady gait. On admission, physical examination revealed
bilateral weakness and weakness of the distal muscles of the
upper and lower limbs, pes planus, and elevated serum creatine
phosphokinase (CPK). Electromyography showed axonal neu-
ropathy affecting both the upper and lower limbs. Molecular
genetic testing identified a pathogenic variant p.Arg252Trp in
the MORC2 gene.

Therefore, these clinical and genetic findings suggest a di-
agnosis of hereditary motor and sensory neuropathy type 2Z.

Keywords: CMT, HMSN, CPK, MORC?2,

PE3IOME

Bonecrra na Charcot-Marie-Tooth (CMT), wu3BecTHa
CBIIO KATO HACICICTBEHa MOTOpPHA W CETHBHA HEBPOIATHS
(HMCH) e rpymna oT HacJIeCTBCHH MOTOPHHU U CEH30PHH TIe-
pudepHH HEBPOMIATHH U HAl-4eCTO CPEIIaHOTO HACIEICTBE-
HO HEBpOMYCKYTHO 3a0onsBane. HMCH e onucana 3a nepBu
BT KaTO KJIMHUYHA eAnHUIA npe3 1886 r. ot nexapute Jean-
Marie Charcot, Pierre Marie u Howard Henry Tooth, kouto
s Hapuyar ,iporpecuBHa MyckynHa atpodus’. HMCH e
XETEPOreHEH 0 CBOMTE KJIMHUYHHU, €IEKTPOPU3NOIOTHYHH,
IeHeTUYHH ¥ TATOJOTMYHM XapaKTepucTuku. [Ipencrassame
53-ropuiieH Mbx ¢ 20-rofuiIHa UCTOPHUS Ha Iporpecupalia
¢1ab0CT Ha JOJIHUTE ¥ TOPHUTE KPAWHUIIU U HECTAOHIIHA T10-
xonka. [Ipu mocThIBaHETO HU3UKAIHUSAT MPETJIe] Pa3KpuBa
JIBYCTPaHHO OTCJIa0BaHe U cIaboCT Ha JIUCTATHUTE MYCKYJIH
Ha TOPHUTE W JIOJHUTE KPAWHUIM TeC IUIAHYC U TOBHILCHH
HUBa Ha cepymHa kpearuHpochokunaza (KOK). Enexrpo-
MuorpadusaTa moxaspa akCOHHa HEBpPOIATHs, 3acAralla Kak-
TO TOPHMUTE, TaKa W JOJHHUTE KpaHULIM. MOJEKyIsIpPHOTO
FeHETUYHO H3CJe/BaHe HACHTU(HIIMpPA NATOICHCH BapHaHT
p.Arg252Trp B MORC?2 reHa.



