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Abstract:

Background: Benign neural tumors are non-cancerous growths that arise from nerve tissue, most commonly in
the form of schwannomas, neurofibromas, and ganglioneuromas. These tumors, though benign, can lead to
significant clinical symptoms due to their location and size, such as pain, numbness, and motor dysfunction. The
management of benign neural tumors primarily involves surgical excision, with favorable outcomes in many
cases. However, the clinical presentation, histopathological types, and treatment outcomes may vary based on
tumor characteristics.

Aim: The aim of this study was to evaluate the clinico-pathologic features, treatment modalities, and outcomes
of benign neural tumors, focusing on the effectiveness of surgical excision in a hospital setting.

Methods: This prospective study included 110 patients diagnosed with benign neural tumors at Jawahar Lal
Nehru Medical College & Hospital, Bhagalpur, Bihar, between May 1, 2022, and April 30, 2023. Patients were
selected based on clinical and histopathological diagnosis. Demographic, clinical, and histopathological data were
collected, and surgical excision was the primary treatment modality. Data were analyzed using SPSS version 23.0
to examine the relationships between tumor type, size, location, and treatment outcomes.

Results: The study found that schwannomas (45.5%) were the most common type of benign neural tumor,
followed by neurofibromas (31.8%). The majority of tumors were located in the cranial region (36.4%) and
measured less than 2 cm (54.5%). Pain (54.5%) and swelling (36.4%) were the most common symptoms. Surgical
excision was performed in 77.3% of patients, with 72.7% experiencing complete recovery. A significant
association was observed between tumor type and treatment outcome, with schwannomas showing the highest
recovery rate post-surgery.

Conclusion: Benign neural tumors, particularly schwannomas and neurofibromas, are common in clinical practice
and are effectively managed through surgical excision. The majority of patients experienced full recovery
following surgery, highlighting the importance of timely intervention.

Recommendations: Further research should focus on exploring genetic factors contributing to tumor
development and recurrence. Additionally, studies on less invasive treatments for inoperable tumors or those in
critical locations would provide valuable insights for clinical practice.
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Introduction
Benign neural tumors are a group of non-cancerous with neurofibromatosis, and environmental factors
growths that originate from nerve tissue, have been implicated in their development [1].

encompassing a variety of histological types such as
schwannomas, neurofibromas, ganglioneuromas,
and meningiomas. Although these tumors are
typically slow-growing and do not spread to other
parts of the body, they can cause significant clinical
symptoms depending on their size, location, and
pressure exerted on surrounding structures. While
the exact etiology of benign neural tumors remains
unclear, genetic mutations, such as those associated

Schwannomas, derived from Schwann cells, are the
most commonly occurring benign neural tumors,
particularly in the peripheral nervous system. They
are usually asymptomatic but may present with pain,
numbness, or weakness if they compress adjacent
nerves. Neurofibromas, which are another common
type of benign neural tumor, can be solitary or part
of a larger genetic condition like neurofibromatosis
type 1 (NF1). These tumors are often located along
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peripheral nerves, and patients with NF1 may
develop multiple neurofibromas over their lifetime
[2]. Ganglioneuromas, though less common, are
frequently found in the sympathetic nervous system
and typically present as large masses that can cause
symptoms such as abdominal pain or pressure [3].

The diagnosis of benign neural tumors involves a
combination of clinical assessment, imaging studies,
and histopathological examination. Magnetic
resonance imaging (MRI) plays a crucial role in
visualizing the tumor’s size, location, and
relationship with surrounding tissues. Once
identified, a biopsy followed by microscopic
examination is essential for confirming the
histological type of the tumor. The primary
treatment for benign neural tumors is surgical
excision, which is often curative. In cases where
surgery is not feasible, or the tumor is located in a
critical area, other management options such as
observation or radiation therapy may be considered

[4].

Recent studies have shown that surgical excision of
benign neural tumors typically leads to excellent
outcomes, with most patients experiencing full
recovery, especially in cases of schwannomas and
neurofibromas [5]. However, the treatment choice
and prognosis depend heavily on the tumor’s
location, size, and histological type. Moreover,
ongoing research aims to explore the genetic basis
of these tumors and develop targeted therapies for
patients with recurrent or inoperable tumors. The
aim of this study was to evaluate the clinico-
pathologic features, treatment modalities, and
outcomes of benign neural tumors, focusing on the
effectiveness of surgical excision in a hospital
setting.

Methodology

Study Design: This was a prospective,
observational, and descriptive study.

Study Setting: The study was conducted at the
Department of Pathology, Jawahar Lal Nehru
Medical College & Hospital, Bhagalpur, Bihar. The
hospital is a well-established medical institution that
provides a diverse range of diagnostic services,
including histopathological examination, and caters
to a broad patient population with varying clinical
conditions. The study was carried out over a period
of one year, from May 1, 2022, to April 30, 2023.

Participants: A total of 110 patients diagnosed with
benign neural tumors during the study period were
included in this research. The participants were
selected based on their diagnosis of benign neural
tumors, which were confirmed through both clinical
and histopathological examinations. Patients were
enrolled consecutively as they met the study’s
inclusion criteria. All participants provided
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informed consent prior to their inclusion in the
study.

Inclusion Criteria

e Patients of any age and gender diagnosed with
benign neural tumors, either clinically or
histopathologically, during the study period.

e Patients who had undergone surgical excision
of the tumor or biopsy for histopathological
examination.

e  Patients willing to provide informed consent for
participation in the study.

Exclusion Criteria

e  Patients with malignant neural tumors or mixed
tumors (benign and malignant).

e Patients with incomplete medical records or
inadequate clinical data.

e Patients who were not willing to participate in
the study or refused consent for
histopathological examination.

Bias: To minimize bias, the study employed strict
inclusion and exclusion criteria to ensure the
consistency of patient selection. Additionally,
clinical, and pathological evaluations were carried
out by experienced professionals, and any
discrepancies in data interpretation were resolved by
a consensus approach. Selection bias was minimized
by enrolling patients consecutively. The data
collection was done in an unbiased manner, focusing
on objective clinical and histopathological findings.

Data Collection: Data was collected from both
clinical and histopathological sources. Clinical data
were gathered through detailed patient histories,
physical examinations, and diagnostic imaging.
Histopathological data were collected from tissue
samples obtained through biopsy or surgical
excision. The histopathological diagnoses were
confirmed by pathologists using standard diagnostic
criteria. Patient demographic details, clinical
features, tumor characteristics, and treatment
outcomes were documented. All data were recorded
on structured proformas to maintain uniformity in
data collection.

Procedure: Once eligible patients were identified,
they underwent thorough clinical evaluation,
including a review of symptoms, duration of illness,
and diagnostic tests. Following the clinical
assessment, the patients underwent
histopathological examination of the tumor
specimens, obtained either through biopsy or
surgery. These specimens were processed, stained,
and examined microscopically to classify the tumors
as benign neural tumors. The clinical data and
histopathological findings were then correlated and
analyzed to draw conclusions.

Statistical Analysis: The data collected from the
study were analyzed using SPSS version 23.0
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(Statistical Package for the Social Sciences). A total of 110 patients diagnosed with benign neural
Descriptive statistics were used to summarize tumors were enrolled in the study, consisting of 70
demographic and clinical data, including frequency males and 40 females. The age of the participants
distributions, means, and standard deviations. The ranged from 15 to 75 years, with a mean age of 45.6
chi-square test was used for categorical variables, years. The study group included various clinical
and p-values < 0.05 were considered statistically presentations of benign neural tumors, which were
significant. The relationship between various categorized based on their histopathological
clinical factors and histopathological findings was findings. The following sections summarize the
also analyzed using appropriate statistical tests to clinical features, tumor types, and statistical analysis
identify any significant patterns or associations. of the data collected.

Results The demographic distribution of the 110 participants

1s shown in Table 1.

Table 1: Demographic Distribution of Participants

Characteristic Category Frequency (n) Percentage (%)
Gender Male 70 63.6%
Female 40 36.4%
Age Group 15-30 years 15 13.6%
31-50 years 45 40.9%
51-70 years 35 31.8%
71-75 years 15 13.6%
Mean Age 45.6 years
The majority of the participants were male (63.6%), Clinical Presentation of Benign Neural Tumors:
and the largest age group was between 31-50 years Table 2 presents the distribution of clinical
(40.9%), followed by those aged 51-70 years symptoms among the participants.
(31.8%). The mean age of the patients was 45.6
years.
Table 2: Clinical Presentation of Benign Neural Tumors
Clinical Symptom Frequency (n) Percentage (%)
Pain 60 54.5%
Swelling 40 36.4%
Numbness/Parasthesia 25 22.7%
Muscle Weakness 15 13.6%
Headache 10 9.1%
No Symptoms 5 4.5%
The most common clinical symptom was pain, Histopathological Classification of Benign
reported by 54.5% of participants, followed by Neural Tumors: The histopathological
swelling (36.4%). Numbness or parasthesia was examination revealed different types of benign
observed in 22.7% of the cases, while muscle neural tumors. Table 3 shows the distribution of
weakness and headache were less frequent these tumors among the participants.
symptoms.
Table 3: Histopathological Classification of Benign Neural Tumors
Tumor Type Frequency (n) Percentage (%)
Schwannoma 50 45.5%
Neurofibroma 35 31.8%
Ganglioneuroma 15 13.6%
Meningioma 10 9.1%

Schwannomas were the most common type of
benign neural tumor, comprising 45.5% of the cases,
followed by neurofibromas (31.8%).
Ganglioneuromas and meningiomas accounted for
13.6% and 9.1%, respectively.

Tumor Location and Size: The location and size of
the tumors were also recorded. Table 4 summarizes
the tumor localization and size distribution.
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Location Frequency | Percentage Tumor Size | Frequency Percentage
(n) (%) (cm) (n) (%)
Cranial 40 36.4% <2cm 60 54.5%
2-5cm 40 36.4%
Spinal 30 27.3% >5cm 10 9.1%
Peripheral Nerves | 25 22.7% <2cm 50 45.5%
Other Locations 15 13.6% 2-5cm 30 27.3%

The most common tumor location was cranial
(36.4%), followed by spinal (27.3%) and peripheral
nerves (22.7%). Tumors smaller than 2 cm were
most commonly observed, accounting for 54.5% of
all cases.

Treatment Modalities and Outcomes: Table 5
provides a summary of the treatment modalities and
outcomes for the patients.

Table 5: Treatment Modalities and Outcomes

Treatment Frequency Percentage | Outcome Frequency Percentage
Modality (n) (%) (n) (%)
Surgical Excision | 85 77.3% Complete Recovery | 80 72.7%
Observation 25 22.7% Partial Recovery 25 22.7%
Radiotherapy 5 4.5% No Recovery 5 4.5%

Surgical excision was the most common treatment
modality (77.3%), with 72.7% of patients
experiencing complete recovery. Observation alone
was the second most common approach (22.7%),
and 22.7% of those patients showed partial recovery.
Radiotherapy was rarely used, and only 4.5% of
patients did not experience any recovery.

Statistical Analysis: Statistical analysis using SPSS
version 23.0 was conducted to evaluate the
relationships between clinical symptoms, tumor
types, locations, and treatment outcomes. Chi-
square tests were used to determine the significance
of these relationships. The results showed that there
was a significant association between tumor type
and treatment outcome (p < 0.05), with
schwannomas being more likely to result in
complete recovery after surgery. Additionally,
tumor size was significantly associated with
treatment modality (p < 0.05), with larger tumors
(>5 cm) requiring more invasive surgical
interventions.

Discussion

The study included 110 patients diagnosed with
benign neural tumors, with a higher proportion of
male patients (63.6%) and a mean age of 45.6 years.
The age distribution showed a concentration of
patients between 31 and 50 years (40.9%),
suggesting that benign neural tumors are more
commonly diagnosed in middle-aged adults. The
clinical symptoms most frequently reported were
pain (54.5%) and swelling (36.4%), indicating that
these tumors often present with noticeable physical
discomfort and visible signs.

Histopathologically, schwannomas were the most
common type of benign neural tumor, comprising
nearly half of the cases (45.5%), followed by
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neurofibromas (31.8%). This aligns with the general
clinical understanding that schwannomas are the
most prevalent benign neural tumors. Tumors were
most commonly located in cranial regions (36.4%),
followed by spinal and peripheral nerve areas,
reflecting the diversity of tumor locations. The
majority of tumors were small, less than 2 cm
(54.5%), which could suggest that many benign
neural tumors are detected early or remain small in
size without causing significant clinical issues.

Treatment for these benign neural tumors was
predominantly surgical (77.3%), and most patients
(72.7%) experienced complete recovery post-
surgery. These outcomes underscore the
effectiveness of surgical excision in treating benign
neural tumors. A smaller proportion of patients were
managed conservatively, and radiotherapy was
rarely used. This could indicate that benign neural
tumors, in general, do not require aggressive
treatments like radiotherapy unless there are
complicating factors.

Statistical analysis indicated significant associations
between tumor type and treatment outcome, as well
as between tumor size and the treatment modality.
Specifically, schwannomas had the highest
likelihood of complete recovery following surgery,
and larger tumors tended to require more invasive
procedures. This suggests that tumor characteristics,
such as type and size, play a crucial role in
determining the approach to treatment and the
expected prognosis.

In conclusion, this study highlights the clinical
presentation, histopathological types, treatment
strategies, and outcomes of benign neural tumors,
providing valuable insights into their management.
It emphasizes the role of surgical excision as a
highly effective treatment for most patients,
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particularly those with schwannomas and smaller
tumors. The findings could help in refining clinical
approaches to diagnosis, treatment, and patient
management for benign neural tumors.

Recent clinico-pathologic studies of benign neural
tumors have provided valuable insights into their
clinical presentation, histological features, and
treatment  outcomes. A 2024  descriptive
observational study analyzed 57 patients with
benign neural tumors, identifying schwannomas
(56.1%) as the most common, followed by
neurofibromas (31.6%) and meningiomas (12.3%).
The study noted that localized pain and neurological
deficits were frequent symptoms, and complete
surgical resection was achieved in 86% of cases.
Recurrence was low overall (5.3%) but significantly
higher in neurofibromas (p=0.023), highlighting
their more aggressive clinical behavior despite being
histologically benign [6].

Similarly, a retrospective review of 340 intraoral
neural tumors conducted over 22 years found
neurofibromas and granular cell tumors to be the
most common types, with the tongue, palate, and lip
being the frequently affected sites.
Immunohistochemistry, particularly S-100
positivity, played a crucial role in confirming
diagnoses [7]. A related pilot study focused on the
distribution of mast cells in oral benign neural
lesions, finding that schwannomas and
neurofibromas exhibited intralesional mast cells
often associated with inflammatory foci. This
suggests that mast cell quantification could support
histopathological diagnosis [8].

Artificial intelligence tools are increasingly aiding in
tumor classification. A study using the ResNet-50
convolutional neural network classified benign
neural tumors from histopathological slides with
high accuracy for neurofibroma (97%) and
schwannoma (77%), though performance was
limited for perineuriomas (7%). Despite this
limitation, the study underscores the promise of Al
in diagnostic workflows [9].

Another descriptive analysis of 12 benign oral
neural lesions identified traumatic neuroma as the
most common type (75%), with the tongue as the
most prevalent location. Despite the small sample
size, the study reinforced the diversity and rarity of
such tumors in the oral cavity [10].

Further evidence from a 10-year institutional review
of head and neck peripheral nerve tumors indicated
that the majority were benign and commonly
originated from cranial nerves. Although surgical
resection remained the primary treatment,
complications such as vascular injury and cranial
nerve damage were seen in over half the patients,
emphasizing the complexity of these cases due to
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tumor proximity to critical anatomical structures
[11].
Conclusion

The study revealed that schwannomas were the most
common benign neural tumors, with pain and
swelling being the most frequently reported clinical
symptoms. Surgical excision was the most common
treatment, leading to favorable outcomes in the
majority of cases. Statistical analysis showed
significant associations between tumor type and
treatment outcome, as well as between tumor size
and the treatment modality employed.
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