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Abstract

Introduction: Diagnosing soft tissue tumors is challenging due to the complexity of soft tissue sarcomas, which are
malignancies with heterogeneous histological and molecular subtypes, often resulting in delayed diagnoses. The gold
standard for examining soft tissue tumors is histopathological examination, which, while definitive, is costly and
invasive. Fine Needle Aspiration Biopsy (FNAB) is an alternative method that can be used as an initial screening tool to
provide differential diagnoses of soft tissue tumors. FNAB is considered affordable and minimally invasive. Moreover,
it can be performed under ultrasonographic (USG) guidance, offering several advantages, including real-time
monitoring and visualization during the biopsy. This allows for precise positioning and adjustments to improve sample
accuracy. This study aims to demonstrate the advantages of FNAB as a minimally invasive diagnostic tool, evaluate the
effectiveness of USG-guided FNAB in assessing soft tissue tumors, and determine the comparative accuracy, sensitivity,
specificity, negative predictive value, and positive predictive value of FNAB procedures, both with and without USG-
guided.

Methods: The retrospective study with cross-sctional design carried out in Departement of Anatomics Pathology of a
tertiary referral hospital in East Java, Indonesia from 2020 to 2022. The diagnostic test measured using a 2x2 table that
presents data on the sensitivity, specificity, positive predictive value, negative predictive value, and accuracy of FNAB
with or without USG-guided in diagnosing soft tissue tumors. The results will be compared with the final findings from
histopathological or immunohistochemical examinations, which serve as the gold standard for diagnosing soft tissue
tumors.

Results: FNAB with USG-guided show the higher accuracy than FNAB without USG-guided. The sensitivity was 83%,
specificity of 100%, positive predictive value (PPV) of 100%, negative predictive value (NPV) of 75%, and accuracy of
88.88%.

Conclusion: FNAB can be used as an early diagnostic tool to assess the malignancy of soft tissue tumors. When
performed with USG-guided, FNAB demonstrates higher accuracy compared to FNAB without USG-guided.
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1. Introduction

Soft tissue tumors originate from mesenchymal tissues and differentiate into fat, skeletal muscle, smooth muscle,
vascular tissue, fibrous tissue, and peripheral nerves [1]. Diagnosing soft tissue tumors is challenging because soft tissue
sarcomas are complex malignancies with heterogeneous histological and molecular subtypes. Each sarcoma subtype
has distinct clinical behavior, and there is considerable disease heterogeneity, making their management complex [2].

Although benign soft tissue tumors are more common than sarcomas, sarcomas account for 2% of all cancer-related
deaths and are considered aggressive and resistant to chemotherapy. Soft tissue tumors are considered rare and may
pose challenges related to diagnosis, assessment, and optimal therapeutic approaches [3,4,5]. Many patients present
late to healthcare facilities, with tumors already at an advanced stage, increasing the risk of recurrence and metastasis
even after appropriate treatment. Therefore, early diagnosis of soft tissue tumors is essential to prevent recurrence and
mortality [6].

The gold standard for examining soft tissue tumors is histopathological examination via biopsy, conducted through an
operative procedure considered invasive. It requires an operating room, anesthesia, and costly, with the risk of
metastasis if excision is not done perfectly. Consequently, a less invasive examination method for obtaining tumor
lesions is the Fine Needle Aspiration Biopsy (FNAB). FNAB is a screening technique that can be used to evaluate soft
tissue masses. It can serve as an initial examination to differentiate between types of soft tissue tumors. FNAB is
considered affordable, non-invasive, and patient-friendly due to its short procedure duration, high patient safety, faster
evaluation, and easier recovery [7,8].

During FNAB sampling, it can be performed with or without imaging guidance. Both core biopsy and fine needle
aspiration biopsy sampling techniques can be done with imaging guidance, including ultrasound (USG), computed
tomography (CT), and magnetic resonance imaging (MRI). USG offers advantages in flexibility, speed, and minimal
radiation exposure, and is the only real-time guidance modality. USG is widely used for guidance in FNAB specimen
collection because it allows for direct monitoring. Another advantage is that the needle tip location can be visualized
during the biopsy, allowing for positional adjustments to improve sample accuracy [9].

FNAB does have limitations, as it requires the experience of a pathologist to obtain a representative sample. If there is
an error or delay, the sample may be non-representative [9]. This issue arises because soft tissue tumor lesions are
highly variable, so FNAB alone cannot be used as a definitive diagnosis. There is significant variation in FNAB diagnostic
accuracy, with a negative predictive value (NPV) below 50% in some cases [10,11,12,13]. Also the research about
diagnostic accuracy in FNAB with or without USG-guided in this hospital has never been conducted before.

2. Methods

This is a retrospective study with cross-sectional design carried out in Departement of Anatomics Pathology at Dr. Saiful
Anwar Regional Hospital, Malang as tertiary referral hospital in Indonesia from 2020 to 2022. The data form medical
records of soft tissue tumor patients who underwent both FNAB with or without USG-guided and histopathological
examinations with or without immunohistochemistry. The diagnostic test measured using a 2x2 table that presents data
on the sensitivity, specificity, positive predictive value, negative predictive value, and accuracy of FNAB with or without
guidance in diagnosing soft tissue tumors. The results will be compared with the final findings from histopathological
or immunohistochemical examinations, which serve as the gold standard for diagnosing soft tissue tumors. This study
has been approved by the Research Ethics Committee of our hospital with number 400/160/K.3/102.7/2024.

3. Results

A total of 124 cases of soft tissue tumors underwent FNAB examination. All data were combined and sorted according
to inclusion and exclusion criteria. The inclusion criteria were as follows:

e  All patients with soft tissue tumors who underwent FNAB examination followed by histopathology examination
with or without immunohistochemistry examination,

e Soft tissue tumors include neoplasms and non-neoplasms,

e The diagnosis results with a clear malignant or non-malignant status and can be in the form of a differential
diagnosis listed in the medical record and are considered to be in accordance with the histogenesis of the tumor,

e Examination or diagnosis was carried out at the Pathology Installation of Dr. Saiful Anwar Malang Hospital from
January 1, 2020 to December 31, 2022.
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There were 81 exclusion cases: 72 cases where only FNAB was performed, 4 cases not performed or diagnosed at RSUD
Dr. Saiful Anwar or were not second opinions by musculoskeletal pathology consultants at RSUD Dr. Saiful Anwar, 3

cases with inconclusive FNAB results, and 2 cases where the biopsy site differed from the histopathology examination
site.

For 43 inclusion cases, there were 25 case who undergoing FNAB, HPA (histopathology), and IHK
(immunohistochemistry), and 18 cases undergoing only FNAB and histopathology, with 5 of these was conducted
outside hospital but later reviewed by a musculoskeletal consultant as a second opinion. Based on sampling methods,
34 cases were done without USG-guided, and 9 cases were performed with USG-guided. In total, 43 cases underwent
FNAB followed by histopathological examination, with or without immunohistochemistry.

In Figure 1, the distribution of soft tissue tumor cases examined at the Anatomical Pathology Department at RSUD Dr.
Saiful Anwar from 2020 to 2022 shows an increase in the number of cases each year, with the highest number in 2022
with 29 cases (67.44%). In 2021 and 2020, there were 7 cases each, with a percentage of 16.28% for each year. The
malignancy distribution also corresponds with the yearly case count. In 2020, there were 7 cases, with 5 malignant
tumors and 2 benign tumors. In 2021, there were 7 cases in total, with 4 malignant tumors and 3 benign tumors, one of

which was an intermediate tumor. In 2022, out of 29 cases, there were 16 malignant tumors and 13 benign tumors, with
3 classified as intermediate tumors.

Distribution of the Number of Soft Tissue Cases
Undergoing FNAB and HPA with or without IHK
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Figure 1 Distribution of the Number of Soft Tissue Tumor Cases Undergoing FNAB and HPA with or without [HK

In Figure 2, the distribution of gender characteristics shows a higher number of females, with 24 individuals (55.8%),
compared to 19 males (44.2%).

GENDER PERCENTAGE OF SOFTTISSUE TUMOR PATIENT

m Male mFemale

44%
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Figure 2 Percentage of gender of soft tissue tumor patients who underwent FNAB and HPA examination with or
without IHK
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In Table 1, Age characteristics vary from 13 to 84 years, with an average age of 39.67 years and a median of 22 years.
Based on the age grouping of soft tissue tumor patients, the 21-30-year age group is the most common, representing
25.59% of cases, followed by the 11-20 and 61-70 age groups, each with a percentage of 16.28%.

Table 1 Distribution of the number of soft tissue tumor cases undergoing FNAB and HPA with or without I[HK

Age Group | Frequency | Percentage
11-20 7 16.28%
21-30 11 25.59%
31-40 6 13.95%
41-50 6 13.95%
51-60 5 11.63%
61-70 7 16.28%
>71 1 2.32%
Total 43 100%

In Table 2, among the soft tissue tumor cases examined by FNAB and histopathology, with or without
immunohistochemistry, the most common tumor location is the lower extremities, primarily the thigh, with 14 cases
(32.56%). This is followed by the arm, with 9 cases (20.93%), and the knee and lower leg, each with 3 cases (6.98%).

Table 2 Tumor Locations in Patients with Soft Tissue Tumors Undergoing FNAB and HPA with or without IHK

Tumor Location | Frequency | Percentage
Thigh 14 32.56%
Knee 3 6.98%
Lower Leg 3 6.98%
Ankle 1 2.33%
Sacrum 1 2.33%
Vagina 1 2.33%
Arm 9 20.93%
Shoulder 2 4.65%
Hand 1 2.33%
Finger 1 2.33%
Neck 1 2.33%
Occipital 1 2.33%
Orbit 1 2.33%
Auricle 1 2.33%
Mediastinum 1 2.33%
Abdomen 1 2.33%
Intra-abdomen 1 2.33%
Total 43 100%
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In this study, tumors are classified into non-malignant (benign and intermediate) and malignant tumors (Table 3).
Among benign tumors, the most frequently seen is tenosynovial giant cell tumor (23.07%). Intermediate tumors, the
type observed in this study sample was fibromatosis/desmoid tumor (locally aggressive) is the most common type
(60%). The atypical lipomatous tumor, classified as intermediate in the 2020 WHO classification due to its predilection
for the extremities, similarly in this study where the locations are in femur and arm. For malignant soft tissue tumors,
there were 28 cases with identifiable tumor types. One case could only be determined by its malignancy based on
histopathological examination. Among the malignant tumor types in this study, Non-Hodgkin Lymphoma (20%) was
the most encountered malignant soft tissue tumor. The second most common was Ewing Sarcoma (12%).

Table 3 Types of Diagnosis of Soft Tissue Tumor Patients who undergo FNAB and HPA with or without IHK

Tumors Frequency | Percentage
Benign Tumor
Haemangioma 2 18.18%
Schwannoma 1 7.69%
Epithelioid Schwannoma 1 7.69%
Spindle Mesenchymal Tumor dd Nerve Sheath Tumor 1 7.69%
Tenosynovial Giant Cell Tumor (diffuse/localized) type 3 23.07%
Lipoma 1 7.69%
Osteolipoma 1 7.69%
Spindle mesenchymal tumor impressing adipocytes 1 7.69%
Cholesterol Granuloma 1 7.69%
Total 13 100%
Intermediet Tumor
Fibromatosis / Desmoid Tumor (Locally Agressive) 3 60%
Atypical Lipomatous Tumor 2 30%
Total 5 100%
Malignant Tumor

Dedifferentiated Liposarcoma 1 4%
Myxoid Liposarcoma 1 4%
Low - Grade Myofibroblastic Sarcoma 1 4%
Myxofibrosarcoma 2 8%
Leiomyosarcoma 2 8%
Rhabdomyosarcoma 1 4%
Mesenchymoma 1 4%
MPNST 2 8%
Synovial Sarcoma, biphasic 1 4%
Synovial Sarcoma, poorly differentiated 1 4%
Alveolar soft part sarcoma 2 8%
Round Cell Sarcoma, Malignant (NHL) 5 8%
Round Cell Sarcoma, Malignant, Ewing Sarcoma 3 8%
Anaplastic Large Cell Lymphoma 1 4%
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Extraskeletal Ewing Sarcoma 3 12%
High Grade Sarcoma 1 4%
Total 24 100%

The diagnostic test results between FNAB and the final histopathological results, with or without continuation of
immunohistochemistry, the final results were divided into FNAB (all cases), with USG-guided, and without USG-guided.
In FNAB (all cases), a total of 43 cases were analyzed, with 20 true positives, 18 true negatives, 0 false positives, and 5
false negatives. The calculated results were sensitivity of 80%, specificity of 100%, positive predictive value (PPV) of
100%, negative predictive value (NPV) of 78.26%, and accuracy of 88.37%.

In FNAB (with USG guiding) there were 9 cases, with 5 true positives, 0 false positives, 1 false negatives, and 3 true
negatives. The results showed a sensitivity of 83%, specificity of 100%, PPV of 100%, NPV of 75%, and accuracy of 75%.

In the FNAB (without USG guiding), there were 34 cases, with 16 true positives, 0 false positives, 4 false negatives, and
14 true negatives. The calculated results showed a sensitivity of 80%, specificity of 100%, PPV of 100%, NPV of 77.77%,
and accuracy of 88.24%.

Table 4 Results of sensitivity, specificity, PPV, NPV and accuracy of FNAB

FNAB (all cases) | FNAB (With USG-guided) | FNAB (Without USG Guiding)
Sensitivity 80% 83% 80%
Specificity 100% 100% 100%
PPV 100% 100% 100%
NPV 78.26% 75% 77.77%
Accuracy 88.37% 88.88% 88.24%

Based on the results of histogenesis compatibility in the FNAB examination followed by HPA with or without IHK (Table
5), in benign non-cancerous tumors, which totaled 13 cases, 7 cases (53.85%) had samples with matching histogenesis
types, and 6 cases (46.15%) had samples with mismatched histogenesis types. In intermediate tumors, all 5 cases
(100%) had samples with mismatched histogenesis types. In malignant tumors, there were 24 cases, with 10 cases
(41.67%) having matching histogenesis types and 14 cases (58.33%) having mismatched histogenesis types.

Table 5 Conformity of Histogenesis of FNAB with Histopathology Examination with or without Immunohistochemistry

Tumor Type Histogenesis Conformity Frequency | Percentage (per tumor type)
Benign Appropriate Specific Type of Histogenesis 7 53.85%
Specific Type of Inappropriate Histogenesis 6 46.15%
Intermediet | Appropriate Specific Type of Histogenesis 0 0%
Specific Type of Inappropriate Histogenesis 5 100%
Malignant | Appropriate Specific Type of Histogenesis 10 41.67%
Specific Type of Inappropriate Histogenesis 14 58.33%

4. Discussion

4.1. Description of the Distribution and Characteristics of Soft Tissue Tumors Patients who undergo FNAB and
HPA with or without IHK

The distribution number of cases in 2022 was higher than in 2020 and 2021. This may be due to the Covid-19 pandemic,
which occurred from 2020 to 2021, resulting in lower patient visits to hospitals during this period. Thus, it can be
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concluded that the decrease in cases in 2020 and 2021, as observed in this study, was aligned with the impact of the
Covid-19 pandemic [14].

Regarding the distribution of malignant (58.14%) and benign tumors (41.86%), malignant tumors were more
frequently observed. This could be due to the clinical manifestations that more often pointed to malignancy, which were
associated with improved diagnostic practices and referrals for early detection of malignant tumors. Additionally,
warning signs or red flags, including increased tumor size, masses larger than 5 cm, deep masses, acute pain onset,
recurrence of masses, firmer masses compared to surrounding tissues, and local infiltration, are predictors that a tumor
may be malignant. Thus, tumors with the above signs can be classified as malignant [15]. Another factor contributing to
the higher incidence of malignant tumors is their aggressive growth pattern, which can appear independently without
a previous benign phase, leading to a higher frequency in certain populations [16]. The incidence of malignant tumors
also increases with age, and this demographic shift could lead to a higher frequency of malignant tumors observed as
the population ages, with more individuals at risk of developing malignant tumors [17]. Regarding size, masses larger
than 5 cm are considered more correlated with malignancy, so larger lesions tend to be regarded as malignant [18].
Furthermore, many soft tissue tumors initially thought to be benign were later found to be malignant, changing the
perception that malignant tumors might be more common than previously thought [19].

The number of female patients was higher than male patients, with 24 females (55.8%) and 19 males (44.2%). In global
cancer statistics for 2022, the total incidence of soft tissue tumors was 13,190 cases, with 7,590 cases occurring in males
and 5,600 cases in females [20]. Therefore, the percentage distribution of tumor types by gender in this study does not
align with the total incidence of soft tissue tumors. However, it was found that benign tumors were more commonly
seen in females, which is consistent with previous literature that states benign tumors are more common in females,
with more variability in the results for malignant tumors [21]. This may also occur because the incidence of soft tissue
tumors by gender is influenced by the histogenesis type of each tumor [22,4].

The highest number of cases was found in the age group of 21-30 years, with 11 cases (25.59%.) This was followed by
the age groups of 11-20 years and 61-70 years, with 7 cases in each (6.28%). The next most common groups were the
41-50 years and 31-40 years groups, each with 6 cases (13.95%). The 51-60 years age group had 5 cases (11.90%),
and the least common was the age group over 71 years, with only 1 case (2.32%). This differs from previous studies,
where the peak age for soft tissue tumors was found to be between 40 and 60 years [15]. However, the distribution of
soft tissue tumor types varies across age groups [22].

Based on the tumor location, the highest number of cases was found in the thigh, with 14 cases (32.56%). This was
followed by the arm with 9 cases, representing 20.93%. Next, the knee and lower leg locations had 3 cases each (6.98%).
This is consistent with WHO, which states that soft tissue tumors are most commonly found in the extremities, with the
thigh being the most frequent site [4].

For benign tumors, 11 cases were found, with the most common tumor being Tenosynovial Giant Cell Tumor (TGCT)
with 3 cases (23.07%). Previous literature has found that lipoma is the most common soft tissue tumor found in
superficial areas, while TGCT is the most common benign soft tissue tumor found in deeper locations. This is consistent
with the current study, where TGCT was the most frequently observed tumor, and there was 1 case each of lipoma and
osteolipoma [16]. For intermediate tumors, the most common tumors is fibromatosis-desmoid tumors (locally
aggressive) with 3 cases (60%). The incidence of this tumor represents 3% of all soft tissue tumors [23]. For malignant
tumors, a total of 29 cases were identified, with the most common diagnosis being Non-Hodgkin Lymphoma (NHL) with
5 cases (20%). This is consistent with literature, which indicates that the most common malignant soft tissue tumors
are primarily systemic soft tissue lesions, such as NHL [5].

4.2. Description of Diagnostic Accuracy Results for Soft Tissue Tumors Using FNAB and HPA with or without
IHK

False negatives occurred in five cases within this study, as detailed below:

e C(Case 1: A 56-year-old woman with a tumor located in the thigh. FNAB concluded "spindle mesenchymal tumor
with atypical cells,” but the immunohistochemistry result revealed malignant peripheral nerve sheath tumor
(MPNST).

o (Case 2: A 45-year-old man with a tumor located in the thigh. FNAB concluded "spindle mesenchymal tumor
(part of cystic hemorrhagic)," while the histopathology result diagnosed rhabdomyosarcoma.
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e (Case 3: A 51-year-old woman with a tumor in the abdomen. FNAB concluded "adipocytic tumor with atypical
cells,” whereas histopathology and immunohistochemistry confirmed myxoid liposarcoma.

e (Case 4: A 65-year-old woman with a tumor in the arm. FNAB concluded "adipocyte cells with inflammation,"
but histopathology and immunohistochemistry revealed inflammatory leiomyosarcoma.

e (Case 5: An 84-year-old woman whose FNAB result was "spindle mesenchymal tumor, likely benign." The
histopathology result suggested atypical neurofibroma, and further immunohistochemistry confirmed a final
diagnosis of low-grade myofibroblastic sarcoma (LGMS).

In Case 1 and Case 3, where FNAB described atypical cells, the tumors were eventually diagnosed as MPNST and myxoid
liposarcoma, respectively. For MPNST, diagnostic errors may occur due to the tumor's heterogeneous nature; if the
biopsy samples a benign area, false negatives are likely [24]. Similarly, for myxoid liposarcoma, errors may arise due to
inadequate sampling of the tumor's malignant areas. Additionally, misinterpretation of critical atypical features, such
as necrosis and inflammation, might lead pathologists to mistakenly conclude the tumor is benign [25].

In Case 2, FNAB diagnosed a spindle mesenchymal tumor with cystic hemorrhagic changes, while HPA identified
rhabdomyosarcoma, a type of malignant round cell tumor. FNAB's diagnosis of spindle cell tumor in this case, highlights
the need for improved sampling techniques, as FNAB may not always capture the full spectrum of histological
differentiation required for a definitive diagnosis, especially when hemorrhage obscures the specimen [26].

In Case 4, FNAB concluded "adipocyte cells with inflammation," while HPA and IHK revealed inflammatory
leiomyosarcoma, a tumor originating from smooth muscle cells. The presence of inflammation may obscure the
diagnosis and complicate the differentiation between benign and malignant tumors, as well as the tumor’s morphology
[26].

In Case 5, FNAB described the tumor as a "spindle mesenchymal tumor, likely benign." However, HPA raised suspicion
of atypical neurofibroma, and further IHK confirmed LGMS. FNAB may sometimes fail to raise suspicion of malignancy
because it does not capture the complete histological features [11]. Additionally, HPA and IHK findings between atypical
neurofibroma and LGMS revealed similarities in spindle cell morphology, which could lead to interpretative errors
[27][28]. Despite the final diagnosis in this case, it is essential to incorporate clinical and radiological data to ensure
more accurate pathological conclusions.

The sensitivity results of FNAB (with and without USG-guided) indicate that FNAB (with and without USG-guided) has
an 80% ability to correctly diagnose malignant soft tissue tumors as malignant. FNAB with USG-guided demonstrated
an 83% accuracy in correctly diagnosing malignant soft tissue tumors as malignant, while FNAB without USG-guided
showed an 80% accuracy in doing so. In terms of specificity, the FNAB (with and without USG-guided) results showed
100% specificity. This indicates that FNAB (with and without guidance) has a 100% ability to correctly diagnose non-
malignant soft tissue tumors, including intermediate and benign tumors, as non-malignant. The same specificity of
100% was observed for FNAB, both with and without USG-guided. The positive predictive value (PPV) represents the
ability to confirm that individuals with a positive FNAB result indeed have the condition being tested. FNAB (with and
without guidance) demonstrated a 100% ability to confirm that individuals with a positive FNAB result truly had the
tested condition. This was consistent for FNAB with and without USG-guided, both yielding a PPV of 100%. The negative
predictive value (NPV) represents the ability to confirm that individuals with a negative FNAB result do not have the
condition being tested. FNAB (with and without guidance) showed a 78.26% ability to confirm that individuals with a
negative FNAB result truly did not have the tested condition. FNAB with USG-guided had an NPV of 75%, indicating its
ability to confirm the absence of the condition in individuals with a negative result. Meanwhile, FNAB without USG-
guided demonstrated a 77.77% ability to do so [29].

Regarding the accuracy of FNAB in this study, FNAB (with and without USG-guided) showed an 88.37% ability to predict
the correct diagnosis for patients with soft tissue tumors. FNAB with USG-guided had an accuracy rate of 88.88%, while
FNAB without USG-guided had an accuracy rate of 88.24%. This level of accuracy highlights the effectiveness of FNAB
in diagnosing soft tissue tumors as an initial diagnostic tool, with an overall accuracy of 88.37%, 88.88% for FNAB with
USG-guided, and 88.24% for FNAB without guidance [29]. FNAB with USG-guided showed the highest sensitivity,
specificity, PPV, and accuracy compared to FNAB overall and without guidance. This finding is supported by several
studies, which recommend the use of USG-guided in FNAB. USG-guided is not only cost-effective and easy to perform
but also improves biopsy outcomes for soft tissue tumors and reduces errors in sample collection [29].
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4.3. Description of Histogenesis Conformity Results for Soft Tissue Tumors Using FNAB and HPA with or without
IHK

The histogenesis concordance results from the study of soft tissue tumors conducted in the Pathology Department of
RSSA from 2020 to 2022 were classified based on the WHO 2020 classification of soft tissue tumors. The tumors were
divided into three categories: benign, intermediate, and malignant. For benign tumors, a total of 13 cases were identified
with specific histogenesis types, of which 7 cases matched the specific histogenesis type (58.85%), while 6 cases did not
match (46.15%). In intermediate tumors, all 5 cases demonstrated non-concordant specific histogenesis (100%).
Meanwhile, in malignant tumors, out of 24 cases with identified histogenesis, 10 cases had concordant specific
histogenesis (41.67%), while 14 cases did not match (58.33%).

For benign soft tissue tumors with concordant histogenesis, the cases included schwannoma, epithelioid schwannoma,
TGCT, spindle mesenchymal tumor suspected to be nerve sheath tumor, and lipoma. The non-concordant cases included
mesenchymoma, two cases of hemangioma, cholesterol granuloma, osteolipoma, and fibroblastic myofibroblastic tumor
with adipocyte focus. In the mesenchymoma case, errors may have occurred due to inflammation that caused
interpretative challenges [30]. One hemangioma case was initially diagnosed as myositis ossificans, while another case
was suspected to be "fibrous connective tissue dd benign vascular tumor." This discrepancy likely arises because
hemangiomas consist of a mix of endothelial cells, pericytes, and smooth muscle cells, which may confuse cytological
evaluation, especially if FNAB does not capture the tumor's full architecture [31]. For cholesterol granuloma,
misdiagnosis may result from its complex composition, which includes foreign body giant cells and chronic
inflammatory infiltrates that complicate FNAB diagnosis [32]. Similarly, in osteolipoma, initial diagnosis involved
calcification with differential diagnoses of adipose, bony, and fibrous tissues. The overlap between adipose and bone
tissues led to histogenesis discordance [33][34]. In one spindle mesenchymal tumor with adipocyte involvement
(initially diagnosed as fibroblastic myofibroblastic tumor with adipocyte focus dd fibrolipomatous hamartoma), FNAB
indicated "spindle mesenchymal tumor with myxoid matrix, potentially skeletal muscle tumor dd fibroblastic
myofibroblastic tumor." This resulted in histogenesis discordance because the match was only morphological (spindle
mesenchymal cell tumor), not histogenetically specific. However, the pathologist had already narrowed down the
differential diagnosis.

For intermediate soft tissue tumors, all three desmoid tumor/fibromatosis cases showed non-concordant histogenesis.
This is attributed to desmoid tumors' histological features, which resemble other fibrous lesions like fibrosarcomas.
Inadequate FNAB sampling and overlapping histological characteristics make determining tumor histogenesis
challenging [35][36]. In this study, FNAB diagnosed desmoid tumors as fibroosseous lesions, fibroblastic
myofibroblastic tumors, and suppurative inflammation[37]. For two cases of atypical lipomatous tumors, significant
overlap with benign lipomatous lesions, such as lipomas, was noted, as reported in this study.

Regarding malignant soft tissue tumors, 10 cases showed concordant histogenesis, including extraskeletal Ewing
sarcoma, NHL, alveolar soft part sarcoma, MPNST, synovial sarcoma, and myxofibrosarcoma. Meanwhile, 14 cases
demonstrated non-concordant specific histogenesis, including MPNST, rhabdomyosarcoma, poorly differentiated
synovial sarcoma, anaplastic large cell lymphoma, myxoid liposarcoma, dedifferentiated liposarcoma,
myxofibrosarcoma, leiomyosarcoma, LGMS, high-grade sarcoma, and NHL [38][39]. MPNST often presents with
heterogeneous histological compositions, including pleomorphic cells, necrosis, and varying levels of cellularity. FNAB
sampling may not represent the tumor’s complete architecture, leading to interpretive challenges. MPNST morphology
also overlaps with other sarcomas that similarly feature atypical spindle cells with myxoid backgrounds [40]. A similar
issue arises with rhabdomyosarcoma, where the diagnosis of spindle mesenchymal tumors can resemble other
sarcomas, complicating the diagnostic process. In poorly differentiated synovial sarcoma, the cytological features are
highly heterogeneous, mixing pleomorphic spindle cells. This discordance arose because FNAB diagnosed the case as a
small round cell tumor, differing in morphology. Leiomyosarcoma also overlapped with other spindle cell tumors, such
as dermatofibrosarcoma protuberans [41]. Anaplastic large cell lymphoma exhibits significant cytological
heterogeneity, complicating FNAB diagnosis. In this study, FNAB diagnosed the case as high-grade sarcoma [42]. For
malignant small round cell tumors dd NHL, FNAB diagnosed the case as "malignant small round cell tumor dd metastatic
carcinoma dd undifferentiated small round cell sarcoma, NHL." While both share a "small round cell tumor”
morphology, their specific histogenesis differed, despite overlapping differential diagnoses. A similar error occurred in
Ewing sarcoma cases, where FNAB identified "malignant small round cell tumor suspected of NHL lymphoblastic type
dd Ewing sarcoma." This error may occur because both have the morphology of a small round cell tumor [43]. In myxoid
liposarcoma, histogenesis discordance occurred because FNAB misdiagnosed the tumor's adipocyte cells as benign
despite morphological clues toward adipocyte tumors. In dedifferentiated liposarcoma, while malignancy was
suspected, histogenesis did not align. Myxofibrosarcoma, diagnosed as malignant lymphoma via FNAB, also showed
discordance. Similarly, leiomyosarcoma was initially diagnosed as malignant spindle cell tumor. LGMS cytology

100



GSC Advanced Research and Reviews, 2025, 22(01), 092-103

overlapped with other spindle cell tumors, and FNAB histogenesis remained non-concordant [44]. High-grade sarcomas
often display significant cytological variability, including pleomorphic cells, atypical mitosis, and necrosis. Such
variability complicates FNAB interpretation, as samples may not fully represent tumor characteristics. Their cytological
features can resemble other malignancies, like undifferentiated pleomorphic sarcomas or metastatic tumors, further
complicating diagnosis. In this study, FNAB identified high-grade sarcomas as malignant spindle cell tumors [44][41].
In malignant round cell tumor dd lymphoproliferative disorder suspected as NHL, the initial diagnosis was "malignant
tumor with plasmacytoid cells dd plasma cell myeloma dd Non-Hodgkin Lymphoma of lymphoplasmacytic type."
Despite malignancy being consistent, the similarity in plasma cell density caused diagnostic overlap [45].

Limitations of the Study

The limitations of this study include a lack of research samples. The limited number of samples from 2020 to 2021 posed
a challenge because their distribution was significantly different compared to 2022. This discrepancy may have been
caused by the COVID-19 pandemic, which reduced the public's participation in seeking medical care at hospitals. In
terms of medical records, the limitations included a lack of integration for individual patients and the inclusion of all
examinations they had undergone. This posed challenges for data collection by the researchers, as patient medical
records had to be retrieved from multiple different sources. Additionally, factors such as patients discontinuing
treatment, passing away, or failing to continue follow-up examinations could not be confirmed. This study evaluated the
final pathological diagnosis of tumors with the involvement of radiological modalities. However, radiological
conclusions were not included in this study.

5. Conclusion

Based on the results of this study, it can be concluded that FNAB with USG-guided has the highest sensitivity, specificity,
positive predictive value (PPV), and accuracy compared to FNAB without USG-guided. Therefore, the use of FNAB with
USG-guided can enhance the accuracy of diagnosing soft tissue tumors. These findings are beneficial for the wider
community as they contribute to improving the diagnostic process for soft tissue tumors, enabling timely and precise
treatment.
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