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ABSTRACT
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Introduction. Interstitial Cells of Cajal (ICCs) play a critical role in the regulation
of gastrointestinal motility and have been implicated in various functional
gastrointestinal disorders. Recent research indicates a possible association between
ICCs and the tumor risk of Gastrointestinal Stromal Tumors (GISTs). This research
aims to examine the clinical, histopathological, and biomolecular characteristics of
ICCs and their relevance in assessing GIST risk. Materials and Methods. This
study examined fourteen GIST patients who underwent surgical intervention at the
Surgery Department of Carol Davila Nephrology Hospital in Bucharest.
Parameters including age, gender, tumor location/ dimensions were scrutinized.
Immunohistochemistry employing markers CD117, DOG-1, and CD34 was
employed to ascertain the presence of ICCs and GISTs. Results. The GIST risk
stratification revealed distribution with 35.71% very low-risk, 21.42% low-risk,
14.28% intermediate-risk, and 28.57% high-risk categories. Predominantly,
57.14% of cases fell within the very low-risk and low-risk categories. Positive
immunoreactivity for CD117 and DOG-1 was noted in 92.86% of patients, while
CD34 exhibited positivity in 85.71% of cases. Gastric GISTs manifested
heightened marker expression. Notably, immunohistochemistry unveiled robust
positivity for CD117, DOG-1, and CD34, illustrating a positive correlation between
elevated ICC levels and high-risk GISTs. Conclusions. The findings propose an
association between ICC levels and high-risk GISTs, accentuating the diagnostic
utility of CD117, DOG-1, and CD34 markers in GIST assessment.
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Introduction

ICCs were initially identified and characterized by
Santiago Ramon y Cajal in the 19th century and their
presence has since been confirmed in various regions of the
gastrointestinal tract [1]. Over the past 100 years, extensive
research has illuminated the diverse distribution of ICCs [2].

Functionally, ICCs serve as vital components of the
gastrointestinal system, playing a crucial role in the
regulation of gastrointestinal motility. Acting as intrinsic
pacemakers, ICCs generate electrical impulses that
propagate through the smooth muscle layers, coordinating
peristaltic contractions and facilitating the movement of
food along the digestive tract. Moreover, ICCs are involved
in the mediation and modulation of gastrointestinal
neurotransmitters, contributing to the regulation of

intestinal contractions, relaxation of smooth muscles, and
coordination of various physiological processes [3]. The
characterization of ICCs was initially based on
morphological criteria until the groundbreaking discovery
that ICCs express CD117 which binds to the ligand steel
factor stem cell factor (SCF) [4]. This revelation marked a
significant advancement in ICC research. However, it's
important to note that not all ICCs express c-Kit,
particularly those found in the deep muscular plexus of the
human small intestine [5]. Additionally, other cell types
besides ICCs, such as mast cells, melanocytes, neurons,
and glia, also express c-Kit [6]. ICCs also express CD34
[7] and stain positively for proteins like Wilm's tumor gene
protein 1 and calretinin [6]. Selective markers like
Na+/K+/2Cl- co-transporter (NKCC1), neurokinin-1
receptor, and CD44 have been identified on certain sub-
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types of ICCs, but further research is needed to confirm
their utility as ICC markers [8-10].

GISTs were initially described 40 years ago, as a subset
of mesenchymal tumors that primarily arise in the
gastrointestinal system displaying distinctive features such
as submucosal growth [11,12]. Among gastrointestinal
tumors, GISTs are relatively common, comprising 0.1 - 3%
of cases, with nearly 30% exhibiting malignant behaviour
[13,14]. Typically, asymptomatic until they reach a certain
size, GISTs are often discovered serendipitously during
imaging studies or surgical interventions, posing a
diagnostic challenge due to the absence of specific clinical
symptoms, although gastrointestinal bleeding is frequently
observed as a common clinical finding [15,16]. GISTs are
infrequent in children or young adults, typically emerging
only in association with specific conditions such as
neurofibromatosis, specifically neurofibromatosis-1, or
Carney's triad. The rarity of these manifestations in
younger individuals underscores their unique association
with these specific medical conditions, emphasizing the
need for careful considerations and evaluation when
encountered in such age groups [17].

Recent research explores the role of ICCs in GIST
development, suggesting a potential link between ICCs and
GISTs. ICCs and GISTs share similar markers, indicating
a common origin. 1CCs, undergoing genetic alterations
similar to GISTs, may act as precursors or provide a
supportive microenvironment for GIST growth [18]. The
uncontrolled growth of ICCs acts as the catalyst for the
onset of GISTs, closely associated with the proto-oncogene
on chromosome 4q 11-12, which transcribes the
transmembrane KIT [19].

In a landmark study conducted by Hirota and colleagues
in 1998, a critical breakthrough was achieved in
understanding the pathogenesis of GISTs. This study
uncovered a gain-of-function mutation within the c-KIT
gene, particularly affecting Exon 11, which encodes a
portion of the protein's transmembrane domain.
Remarkably, this mutation was identified in approximately
90% of GIST cases, highlighting its central role in the
disease's development [20,21]. The c-KIT protein is a type
of tyrosine kinase receptor that, under normal conditions,
plays a pivotal role in cellular growth and differentiation
processes. However, the mutations identified by Hirota et
al. lead to an aberrant activation of this receptor, bypassing
the normal regulatory mechanisms. This uncontrolled
activation is a key event in the pathogenesis of GISTs, as it
triggers hyperplasia of the interstitial cells of Cajal (ICCs).
These cells, known for their role as the pacemakers of the
gastrointestinal tract, facilitating coordinated muscle
contractions, begin to proliferate excessively in response to
the mutated c-KIT signaling. This hyperplasia of ICCs is
considered a precursor stage in the development of GISTs.
Further investigations into the molecular dynamics of

GISTs have revealed that a significant majority,
approximately 75%, exhibit continuous activation of
tyrosine kinase, a consequence directly attributable to
mutations in the KIT gene. This sustained activation is a
hallmark of the disease, driving the growth and survival of
tumor cells. The discovery of these mutations not only
provided profound insights into the molecular underpinnings
of GISTs but also paved the way for the development of
targeted therapies, revolutionizing the treatment landscape
for this once poorly understood disease [22].

GISTs are profoundly influenced by activating
mutations in PDGFRA and KIT genes, shaping their
genetic landscape and clinical behaviour [23].
Immunohistochemistry ~ proves indispensable  for
distinguishing GISTs from other tumors, demonstrating
variable marker expression. CD34, CD117, and DOG-1
play crucial roles in enhancing diagnostic precision
[18,22]. Furthermore, a crucial need arises to differentiate
GISTs from alternative spindle cell variations or different
tumor types; GISTs commonly exhibit non-reactivity to
desmin and S100 protein, displaying diverse degrees of
positivity for smooth muscle actin [24,25]. Understanding
the genetic and molecular mechanisms, including KIT and
PDGFRA mutations, not only aids in diagnosis but also
holds promise for targeted therapies, emphasizing the
complex interplay of genetics, immunophenotypic
markers, and diagnostic tools in managing GISTs [26,27].

Numerous classification systems have been proposed,
each leveraging distinct parameters such as tumor size,
location, and mitotic rate. These comprehensive
frameworks are designed to intricately assess the diverse
aspects of GISTs, aiming to provide a nuanced
understanding of their aggressiveness and prognosis. By
incorporating diverse markers, these classifications
contribute to a more holistic characterization of GISTSs,
facilitating refined stratification and offering valuable
insights into the complex clinical behaviours and potential
outcomes associated with this category of tumors [28-30].

The research was designed to investigate the
histological and molecular characteristics of ICCs and
GISTs, with a particular emphasis on evaluating the role of
ICCs in the tumor risk of GISTSs.

Materials and Methods

The study included all patients diagnosed with GISTs
who underwent surgical procedures at the Department of
General Surgery, Carol Davila Nephrology Hospital
Bucharest (n=14), during the period from January 2016 to
June 2022. The Department of Pathology at Carol Davila
Nephrology Hospital Bucharest conducted histological
examinations of the specimens.

We aimed to explore a range of variables, such as age,
gender, tumor site, size, following the acquisition of written
consent from the participants. All individuals included in

413



Petru Radu et al.

this study underwent surgical procedures, during which
paraffin-embedded specimens were collected. Hematoxylin-
eosin staining was conducted on GIST specimens embedded
in paraffin, accompanied by diaminobenzidine staining, to
identify pathological changes within the tumor tissue. GIST
samples underwent fixation using a 4% paraformaldehyde
solution and were subsequently encased in paraffin. The
paraffin-embedded tumor specimens were sectioned into 5-
um-thick slices and affixed to glass slides.

Notably, none of the enrolled patients underwent any
form of radiation therapy or chemotherapy before
undergoing surgery. Moreover, individuals who underwent
surgical procedures were subsequently re-engaged to
facilitate a comprehensive follow-up assessment,
examining the ongoing trajectory of the disease. The
follow-up duration extended over a span of 2 to 60 months,
with an average period of 31 months, allowing for a
thorough evaluation of the long-term outcomes and
progression of the condition.

For this study, the staging and risk stratification processes
were executed in accordance with the criteria of a modified
version of the NIH risk assessment, as advocated by Joensuu
and outlined in Table 1. It's worth noting that the Joensuu
classification, currently widely utilized, incorporates
parameters such as tumor size, mitotic index, primary tumor
site, and tumor rupture. Notably, individuals falling into the
high-risk category confront a 15%-20% likelihood of
experiencing recurrent disease [29].

Table 1. Joensuu criteria GIST risk assessment [29].

Risk Cateqor Tumor = Mitotic index ~ Primary
90 size (cm) (per 50 HPF)  tumor site
Very low <2 <5 Any
Low 2,1-5 <5 Any
2,1-5 >5 Gastric
Intermediate <5 6-10 Any
5,1-10 <5 Gastric
Tumor
Any Any rupture
>10 Any Any
High Any >10 Any
>5 >5 Any
2,1-5 >5 Non-gastric
5,1-10 <5 Non-gastric
Results

Clinicopathological Characteristics

In alignment with the Joensuu modified National Institutes
of Health (NIH) classification criteria, our comprehensive
analysis of 14 Gastrointestinal Stromal Tumor cases unveiled

a diverse risk distribution. A substantial portion of the cases,
comprising 35.71% (5 cases) fell within the very low-risk
category, suggesting a comparatively favorable prognosis. In
contrast, 28.57% of the GIST cases (4 cases) were classified
as high-risk, indicating a potentially more aggressive disease
course (Table 2).

Table 2. Joensuu Modified NIH criteria

Very low risk 5 (35.71%)
3 (21.42%)
2 (14.28%)

4 (28.57%)

Low risk
Intermediate risk
High risk

In the studied patient collective, the gender distribution
was almost balanced, with 6 women (42.85%) and 8 men
(57.14%). This nearly equal representation resulted in a
male-to-female ratio of approximately 1.33:1.

The age distribution spanned from 31 to 82 years, with
a median age of 56.5 years. Notably, there was a notable
concentration observed in the demographic between 53 and
82 years. A significant majority of the patients, accounting
for 78.57%, were aged 50 years or above, while a minority,
comprising 21.42%, were below the age of 50.

The majority of GISTs were primarily located in the
stomach, comprising 71.4% of cases (10 cases), followed
by the small intestine, which accounted for 21.4% (3
cases); additionally, a smaller proportion of Tumors,
specifically 7.2% (1 case), were identified in the greater
omentum (Figure 1). Among the 14 patients, 2 individuals,
constituting 14.3%, were found to have liver metastases.
The Tumors exhibited a significant size range, varying
from 4 to 20 cm in diameter, highlighting their diverse
dimensions (Table 3). This underscores the significant
diversity in their overall size.
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Figure 1. GISTs location

Table 3. GISTs size variation

Location Size
Stomach 5-16 cm
Small intestine 6-20 cm
Omentum 4 cm

The clinical presentation of the patients under study
primarily centered a dyspeptic syndrome, observed in 7
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individuals, constituting 50% of the cases. The second
most prevalent clinical sign was bleeding, which
manifested in 5 patients, accounting for 35.7% of the total.
Among these cases, one patient presented with
hematemesis, representing 7.14% of the cohort, while 4
patients exhibited melena, contributing to 28.5% of the
total cases. Other notable signs and symptoms included
early satiety, observed in 2 patients (14.28%), and fatigue
with pallor, presenting in 5 patients (35.7%). Furthermore,
3 patients (21.4%) experienced significant weight loss, and
a palpable abdominal mass was identified in 3 patients
(21.4%). This clinical profile provides insight into the
diverse ways in which patients presented with
gastrointestinal stromal Tumors (GISTs), emphasizing the
variability in symptoms and highlighting the need for a
thorough clinical evaluation (Table 4).

Table 4. Clinical presentation

Clinical Presentation Number
Dyspeptic Syndrome 7 (50%)
Bleeding

e hematemesis 1(7.14%)
e melena 4 (28.5%)

Other signs and symptoms

e carly satiety 2 (14.28%)

e fatigue and pallor 5 (35.7%)
e significant weight loss 3 (21.4%)
e palpable abdominal mass 3 (21.4%)

Immunohistochemistry markers

In the course of our investigation, we employed specific
biomarkers, namely CD117, DOG-1, and CD34, to discern
the presence of ICCs and GISTs. Notably, 13 cases from
the study demonstrated positivity for both CD117 and
DOG-1, constituting 92.86% of the total cases assessed.
Furthermore, CD34 positivity was observed in 12 cases,
accounting for 85.71% of the study cohort. Among these,
9 cases, equivalent to 64.29%, displayed positivity for all
three markers - CD117, DOG-1, and CD34.

Moreover, a noteworthy observation emerged regarding
the correlation between Tumor location and the expression
of CD117, CD34 and DOG-1. The stomach exhibits a
notably higher prevalence of positive cells for all three
markers compared to GISTs located in the small bowel and
omentum.

Specifically, 64.29% of stomach-based Tumors display
positive expression for CD117, DOG-1, and CD34, while
the corresponding percentages for small bowel Tumors are
21.42%, and for omentum Tumors are 7.14%. This
observation may underscore a potential association
between Tumor location and the differential expression of
these immuno-markers, shedding light on the intricate
variations in marker positivity based on the anatomical site
of the Tumor (Table 5).

Table 5. CD117, DOG-1, CD 34 positivity

Location CD117+  DOG-1+ CD34+
Stomach 9(64.29%) 9 (64.29%) 9 (64.29%)
Small bowel = 3 (21.42%) 3 (21.42%) 2 (14.28%)
Omentum 1(7.14%)  1(7.14%) 1 (7.14%)
Total 13 (92.86%) 13 (92.86%) 12 (85.71)
CD 117

In the subset of GISTs classified as high-risk, a
noteworthy majority—constituting 75% of cases (3
patients)—exhibited a pronounced presence of ICCs
accompanied by heightened CD117  expression.
Interestingly, one patient within this high-risk category
presented a unique profile, showcasing reduced expression
of both ICCs and CD117. Furthermore, from the very low-
risk group, 40% of patients (2 individuals) displayed
unexpectedly high levels of both CD117 and ICCs.

A distinctive observation emerged, shedding light on the
diversity within the high-risk and very low-risk groups.
The remaining cases, categorized as very low-risk and low-
risk (6 patients), consistently demonstrated diminished
levels of both ICCs and CD117 (Figure 2).

These nuanced findings suggest a potential correlation
between the abundance of ICCs and CD117 expression and
the overall risk classification of GISTs. This underscores
the intricate interplay of these immunohistochemical
markers in delineating the tumor's risk profile.

=i . N SN,
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Figure 2. High-risk gastric GIST, Fusiform Pattern (CD
117 x 40) and High-risk gastric GIST -Fusiform Pattern (H
and E x 40)

CD 34

In tandem with CD117, the expression of CD34 also
appears to exert influence on the risk profile GISTs.
Notably, the majority of high-risk GIST cases (75%,
encompassing 3 cases) exhibited significantly elevated
levels of both ICCs and CD34 and only one high-risk GIST
case presented with lower levels of ICCs and reduced
CD34 expression.

Contrastingly, only 40% of cases classified as very low-
risk (2 cases) and one case as low-risk displayed
heightened levels of both ICCs and CD34. The remaining
cases within the very low-risk and low-risk GIST categories
consistently demonstrated diminished levels of both ICCs
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and CD34 (Figure 3). This pattern, mirroring that seen with
CD117, further emphasizes the nuanced relationship
between CD34 and the risk stratification of GISTSs.
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Figure 3. High-risk gastric GIST - Mixt pattern,
fusiform and epitheliod (CD34 x 20) and High-risk gastric
GIST - Mixt pattern, fusiform and epitheliod (H and E x 20)

DOG-1
DOG-1 expression was observed to be significantly
prevalent across the study, with a notable 92.86% (13 out
of 14 patients) of the GIST cases exhibiting positive DOG-
1 staining. This widespread expression underscores the
relevance of DOG-1 as a critical marker in the context of
GISTs. Among the high-risk GIST patient subgroup, a
distinctive pattern emerged: all four cases within this
category showed pronounced DOG-1 expression,
paralleled by an increased presence of ICCs. This
correlation suggests a potential link between elevated
DOG-1 expression, ICC density, and the heightened risk
classification of GISTs, indicating that DOG-1 could serve
as a biomarker for more aggressive Tumor behaviour.
Conversely, within the very low-risk category, a smaller
fraction, specifically 40% (2 out of 5 cases), demonstrated a
similar elevation in both ICCs and DOG-1 levels. This
observation introduces an intriguing contrast to the
predominant trend in high-risk cases, indicating that while
elevated DOG-1 and ICC levels can be associated with higher
risk, their presence does not exclusively define it. Moreover,
the study revealed that the remaining cases classified as very
low-risk and low-risk—a total of 6 patients—consistently
exhibited reduced levels of both ICCs and DOG-1. This
uniform decrease across the majority of lower-risk GISTs
further affirms the potential utility of DOG-1 and ICC
quantification in stratifying GIST risk (Figure 4).
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Figure 4. High-risk Gastric GIST with infiltration into
the subserosal adipose tissue (DOG-1 x 20)

Discussions

GISTs represent unique mesenchymal neoplasms that
have the potential to affect any segment of the
gastrointestinal tract. Recent epidemiological data,
suggests the hat the yearly occurrence of GIST is roughly
1/100,000, underscore the significance of these Tumors in
clinical contexts [22,31]. Many GIST cases manifest
without typical clinical symptoms, with some patients
presenting gastrointestinal bleeding as the initial sign the
majority of them are benign, with only almost 30% of cases
exhibiting malignancy [22,32].

GISTs have their roots in ICCs, characterized by the
expression of stemness-related markers like CD117 (c-kit)
and CD34 [1,33,34]. ICCs, serving as key orchestrators of
gastrointestinal motility, intricately govern the rhythmic
movements within the digestive system [35]. Disruptions,
injuries, or dysfunction affecting ICCs in the gastrointestinal
tract can lead to significant disturbances in motility [2,36].
The natural apoptotic process of ICCs over time underscores
the imperative need to sustain ICC networks for effective
tissue regeneration. The tyrosine Kkinase receptor c-kit
(CD117) and its ligand stem cell factor (SCF), assume a
pivotal role in fostering the development, maturation, and
continual phenotypic upkeep of ICCs [25,34,37].

Recent research indicates that approximately 95% of
GISTs exhibit positivity for CD117, also known as c-Kit,
highlighting a predominant molecular marker in the majority
of cases. Furthermore, a noteworthy percentage, ranging
from 40% to 70%, demonstrates positivity for CD34. These
findings underscore the significance of CD117 as a prevalent
marker and emphasize the variable but substantial expression
of CD34 in GISTs [25,34,38-40]. In alignment with data
from previous studies, our current investigation unveiled
robust immunopositivity for CD117 and CD34 in GISTs.
Specifically, out of the total cases examined (n=14), 13 cases
(92.86%) demonstrated positive expression for CD117, and
13 cases (85.71%) exhibited CD34 positivity. Furthermore,
our findings revealed a compelling correlation between a
higher count of ICCs and an elevated GIST risk. This
correlation suggests that an increased GIST risk may be
intricately linked to a more pronounced presence of ICCs. In
the high-risk subset, constituting 75% of cases (n=4), a
significant majority exhibited heightened CD117 expression.
Notably, one high-risk patient presented a unique profile
characterized by reduced expression of both ICCs and
CD117. The parallel exploration of CD34, particularly within
high-risk cases, revealed a substantial majority with elevated
levels of both ICCs and CD34. Adding complexity, only one
high-risk GIST case presented with lower counts of ICCs and
reduced CD34 expression. Other findings surfaced in lower-
risk categories such as: in the very low-risk group, 40% of
patients (2 cases) displayed unexpectedly high levels of both
CD117 and ICCs. Additionally, among very low-risk cases,
40% (2 cases), and among low-risk cases, 20% (1 case)
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exhibited elevated CD34 expression, underscoring the
nuanced relationship between CD34 expression and risk
stratification even in lower-risk categories. These insights
contribute to a comprehensive understanding of GIST
pathology, emphasizing the potential diagnostic and
prognostic significance of concurrent CD117 and CD34
expression, as well as the association with ICC abundance in
GIST development.

DOG-1 is a novel protein that plays a pivotal role in the
diagnosis and understanding of GISTs, particularly in
relation to ICCs. DOG-1 serves as a sensitive and specific
immunohistochemical marker for GISTs, demonstrating
increased sensitivity in identifying GISTs with PDGFRA
mutations and those that are KIT-negative. ICCs express
DOG-1, and the protein is considered a specific marker for
these cells. The expression pattern of DOG-1 in ICCs
mirrors its presence in GISTs, suggesting a close
relationship between DOG-1, ICCs, and GISTs. This
association underscores the utility of DOG-1 in accurately
diagnosing GISTs, even in cases where traditional markers
like KIT may be negative [25,34,41-43]. Our study revealed
a prevalent DOG-1 expression in a significant proportion of
the study group, counting for a prevalence of 92.86% (13
patients). Notably, within the subset of high-risk GIST
patients, all four cases demonstrated robust DOG-1
expression in conjunction with high levels of ICCs. This
observation underscores the potential significance of DOG-
1 as a marker associated with a more aggressive phenotype
within the high-risk category. Conversely, in cases
classified as very low-risk, only 40% (2 cases) exhibited
heightened levels of both ICCs and DOG-1 while the
remaining cases within both the very low-risk and low-risk
GIST categories consistently demonstrated diminished
levels of both ICCs and DOG-1. Intriguingly, the remaining
cases within both the very low-risk and low-risk GIST
categories consistently demonstrated diminished levels of
both ICCs and DOG-1. This pattern further emphasizes the
potential correlation between DOG-1 expression, ICC
abundance, and the overall risk classification of GISTSs.

Within our study, an evaluation based on the modified
NIH risk classification for primary GIST revealed that a
substantial majority, precisely 57.14% of GIST cases, were
categorized as very low-risk and low-risk. This classification
system provides a nuanced understanding of the varying
levels of risk associated with GIST. Notably, our findings
align with previous research, which reported a high-risk
prevalence of 27.05% in patient populations [26,40].

Contrary to our findings, existing literature has put forth
varying perspectives on the incidence of GISTs concerning
gender distribution. While other reports have posited the
similarity in GIST incidence between males and females,
some have proposed an elevated predisposition in males
[44,45]. This inconclusive aspect emphasizes the
complexity of GIST epidemiology and underscores the

need for continued comprehensive research to discern any
potential gender-related nuances in GIST occurrence.

While GISTs are infrequently identified in young adults,
their occurrence is exceedingly rare in children [17]. Our
study uncovered several instances (3 cases) where GIST
was diagnosed in young adults, emphasizing the
importance of closely monitoring the potential incidence of
GIST in this age group. The preeminent anatomical site for
GISTs was notably the stomach, constituting a significant
majority at 71.4% of cases (10 cases), followed by the
small intestine as the second most prevalent location,
accounting for 21.4% (3 cases). A smaller fraction,
specifically 7.2% (1 case), was identified in the greater
omentum - an alignment with existing literature [15,22,30].
Notably, among the 14 patients examined, 14.3% (2
individuals) were diagnosed with liver metastases,
reinforcing the potential for GISTs to exhibit systemic
involvement. The Tumors displayed considerable
variability in size, ranging from 4 to 20 cm in diameter,
underscoring the marked diversity in their overall
dimensions.

These findings provide a comprehensive insight into the
anatomical distribution, metastatic tendencies, and size
heterogeneity of GISTs in our study.

The objective of this study was to investigate the potential
association between the prevalence ICCs and the risk
associated GISTs. However, the study encountered several
notable constraints, including its limited scope due to being
conducted at a single center and the small size of the sample
group, which hindered the statistical analysis, specifically
the calculation of a P-value for significance. Despite these
limitations, it's noteworthy that the results align with the
broader body of existing research on the topic. The findings
from this study reaffirm the role of CD117/c-kit, CD34, and
DOG-1 as critical markers for identifying both GISTs and
ICCs. While the initial data suggest a potential correlation
between the levels of ICCs and high risk GISTs, it is critical
to acknowledge the necessity for more extensive and
thorough research to verify this hypothesis definitively.
Future studies, ideally conducted across various centers to
ensure a more diverse and substantial dataset, would allow
for a more detailed and definitive exploration of how ICC
density may influence the risk of GIST development.
Undertaking such comprehensive research efforts would
greatly enhance our understanding of the mechanisms
driving GIST pathogenesis and could significantly influence
the development of more effective diagnostic and treatment
modalities in the future.

Conclusions

The study reinforces the significance of CD117/c-kit,
CD34, and DOG-1 as essential biomarkers for accurately
identifying GISTs. These markers not only facilitate the
distinction of GISTs from other Tumor types but also
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suggest a shared origin with 1CCs, underlining their
importance in the diagnostic process. The high prevalence
of these markers among the GIST cases studied
underscores their utility in clinical diagnostics.

There appears to be a possible correlation between the
density of ICCs and the risk categorization of GISTs. Cases
classified as high-risk tend to show a greater abundance of
ICCs alongside elevated expression levels of CD117,
CD34, and DOG-1. This relationship suggests that ICC
density could potentially serve as an indicator of disease
aggressiveness and risk.

While the findings offer valuable insights into GIST
pathology and the potential link between ICCs and GIST
risk, the limitations of the study, including its single-center
nature and small sample size, highlight the necessity for
broader, multi-center studies. Such research would provide
a more diverse dataset, enabling a deeper and more
statistically robust exploration of the relationship between
ICCs, biomarker expression, and GIST risk.

The study also illuminates the variability in GIST
clinical presentations, locations, and sizes, as well as the
presence of metastases in certain cases. This diversity
underscores the complexity of GISTs and the need for
individualized diagnostic and treatment approaches. It
emphasizes the importance of utilizing a comprehensive
set of diagnostic tools, including immunohistochemistry
and molecular testing, to accurately characterize each
GIST and tailor treatment strategies accordingly.
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