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Introduction

The gastrointestinal stromal tumors (GISTs) are the most
common mesenchymal tumors of the gastrointestinal (GI)
tract. Despite this, theyare rare tumors, comprising only 0.2%
of all gastrointestinal malignancies.1,2

Gastrointestinal stromal tumors originate in the submu-
cosal layer of the GI tract,3 and most of them are located in
the stomach (60%) or small intestine (30%), even though they
can be found in any part of the digestive tract.1 Only 5% of
GISTs are located in the rectum, and 1% are colonic, found
primarily in the transverse and sigmoid colon, making the
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Abstract Introduction The gastrointestinal stromal tumor (GIST) is the most common mesen-
chymal neoplasm of the gastrointestinal tract. Even though it can be found in any
location of the digestive tract, the colorectal GIST is rare. With this study, we aim to
review the current knowledge regarding the prognosis and management of colorectal
GIST.
Methods A literature search was conducted in PubMed, and 717 articles were
collected. After analyzing these studies, 60 articles were selected to use in this review.
Results The mitotic index, as well as tumor size and location were identified as good
discriminators of prognosis in various studies. Surgery remains the only curative
therapy for potentially resectable tumors. However, even after surgical resection,
some patients develop disease recurrence and metastasis, especially those with high-
risk tumors. Therefore, surgical resection alone might be inadequate for the manage-
ment of all colorectal GISTs. The discovery of GIST’s molecular pathway led to a shift in
its therapy, insofar as tyrosine kinase inhibitors became part of the treatment schemes
for this tumor, revolutionizing the treatment’s outcome and prognosis.
Discussion/Conclusion The controversy concerning colorectal GIST prognosis and
treatment can be, in part, attributed to the limited number of studies in the literature.
In this review, we gathered the most recent knowledge about the prognosis and
management of GIST in this rare location and propose two algorithms for its approach.
Lastly, we highlight the importance of an individualized approach in the setting of a
multidisciplinary team.
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colorectal GIST a rare entity.3–5 In fact, they account for only
0.1% of all colorectal malignancies.6 Additionally, GISTs lo-
cated in the esophagus, greater omentum andmesentery are
even rarer.1

Studies show that GISTs arise from the interstitial cells of
Cajal, which can be found in the myenteric and submucosal
plexus of the GI tract.7,8 Most of these neoplasms are driven
by the gain-of-function mutations in the c-Kit (75%) or the
platelet-derived growth factor receptor α (PDGFRα) onco-
genes (10–15%), leading to receptor tyrosine kinase (KIT or
CD117) and PDGFRα receptor overexpression, respective-
ly.7,9 Consequently, there is an increase in cell proliferation
and survival, which leads to tumor growth and progres-
sion.10 Usually, GISTs that do not have any of the mutations
mentioned above harbor mutations in less frequently in-
volved genes such as the BRAF, NRAS, NF1, and SDH
genes.11,12

This neoplasm’s clinical presentation is correlatedwith its
location, as well as its size and speed of growth. Hence, the
clinical spectrum of GISTs is very wide: they can vary from
asymptomatic benign lesions detected incidentally by
imageology, to extremely symptomatic fatal tumors.13,14

The signs and symptoms are usually nonspecific and include
abdominal pain, bloating, GI bleeding, palpable mass, and
perforation.3,14

Approximately 20% of the patients with GIST present with
metastases at the time of diagnosis.15 The tumor usually
metastasizes to the liver and peritoneum.1 Metastases to
lymph nodes are rare, except in pediatric and syndromic
GISTs.1,15 The lung and bone are also rare sites for the
occurrence of metastases3.

Usually, the GISTs are not diagnosed before pathological
examination of biopsy specimens, as they are rare tumors.16

Histologically, the tumor canpresent with different patterns:
spindle (70%), epithelioid (20%) or mixed (10%) morpholo-
gy.1,5 Immunochemistry is also important for GIST diagnosis
and for the differential diagnosis with other neoplasms,

insofar most GISTs stain for CD117, CD34, and DOG-
1.7,10,15,17–19 Contrast-enhanced computed tomography
(CT) and magnetic resonance imaging (MRI) are also useful
tools that can be used when approaching a patient with
suspected GIST.11,17

Due to their rarity, few studies have focused on the
management of colorectal GIST and the factors determining
tumor malignancy and response to therapy. Additionally,
controversy in the literature still exists. Therefore, the aim
of this study is to review the current knowledge regarding the
prognostic factors andmanagementof colorectalGISTs.More-
over, we propose two algorithms for the approach of patients
with localized (►Fig. 1) and unresectable/metastatic GIST
(►Fig. 2).

Methods

Using the search engine PubMed, a literature search was
conducted in October 2020, as follows: (Gastrointestinal
Stromal Tumors [Mesh] OR “GIST”) AND (colon OR rectum
OR colorectal OR Colorectal Neoplasms [Mesh]) AND (treat-
mentOR surg�ORmanag�OR operati�OR Therapeutics [Mesh]
OR Prognosis [Mesh] OR prognos�). Only articles written in
English or Portuguese were included, and no restriction of
publication date was applied.

From this search were obtained 717 articles. The title and
abstract of these studies were read and 99 articles were
selected for full-text reading. The exclusion criteria were
based on the availability of full text and type of article—case-
reports, letters, or commentaries were not selected for
further reading.

Out of these 99 articles, only 50 were considered appro-
priate to be used in this review.

An additional search was conducted to include missing
information, such as evidence regarding the diagnosis of
GIST and novel prognostic factors. Therefore, 10 more
articles were selected.

Fig. 1 Algorithm for the approach of localized colorectal gastrointestinal stromal tumors; GIST – gastrointestinal stromal tumor; TKI - tyrosine
kinase inhibitor.
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Hence, in total 60 articles were included in this literature
review.

Results

Prognostic Factors
Various predictors of colorectal GIST prognosis have been
identified and their recognition is paramount to better
stratify and manage GIST patients.

For a clearer understanding of this topic, the predictors
were grouped into three categories: pathological, immuno-
histochemical and clinical prognostic factors.

Pathological Prognostic Factors
The location of the GIST is a determinant of prognosis,
highlighted in multiple studies. Wu et al.20 reported that
the colorectal location was associated with risk of higher
recurrence, when compared with the gastric GISTs. Addi-
tionally, a study published in 201814 found that patientswith
colorectal GISTs had a survival rate lower by 5-years when
comparedwith those in gastric and small intestine locations.
Moreover, Liu et al.21 compared colonic and non-colonic
GISTs and reported lower overall survival (OS) (p¼0) and
cancer-specific survival (CSS) (p¼0.002) in colonic GISTs.
Kukar et al.22 comparedgastricwithnon-gastricGISTs (suchas
colorectal) and reported a significantly higher disease-specific
mortality in thecolonicGISTs than in theirgastriccounterparts
(33% vs 17.5%; p<0.001). Therefore, colon location was an
independent factor associated with lower OS (HR [Hazard
Ratio]¼2.24; 95% confidence interval [CI] 1.16–4.31;
p¼0.016). Other authors have also reported worse prognosis
in colorectal GISTs.5,10,17 However, Kukar et al.22 did not find
statistically significant difference in disease-specificmortality
betweencolonic andrectalGISTs (HR¼1.80; 95%CI0.64–5.06;
p¼0.262).

Various studies underline the importance of the mitotic
index (cut-off: 5mitosis/50HPFs) and tumor size (cut-offs: 2,
5 and 10cm) in evaluating the GIST’s biological activity,
insofar they are considered to be the strongest pathological

predictors of malignant behavior.18 In fact, a study by Tsai
et al.23 reported the mitotic index as an independent prog-
nostic factor for rectal GISTs (HR¼24.7; 95% CI 3.27–186.5;
p¼0.002). Additionally, a multivariate analysis of colonic
GISTs by Feng et al.5 reported the mitotic index as the only
independent prognostic factor for disease-specific survival
(DSS) (HR¼7.46; 95% CI 1.88–29.63; p¼0.004) and disease-
free survival (DFS) (HR¼4.17; 95% CI 1.27–13.72; p¼0.019).
A study published in 201810 identified tumor size>5 cm
(HR¼2.795; 95% CI 1.515–5.157; p¼0.001) and mitotic
index>5/50 HPF (HR¼3.024; 95% CI 1.856–4.928;
p<0.001) as the two predictors of lower OS in GIST patients.
Despite this, some authors did not find any connection
between tumor size or mitotic index and negative
prognosis.8,14

A higher grade in the Miettinen risk score has also been
associated with lower survival rates.5,14,24,25 In fact, in a
retrospective study conducted by Sakin et al.,8 the Kaplan-
Meier analysis showed a significantly lower DFS (p¼0.034)
and OS (p¼0.022) in high-risk patients, comparedwith their
non-high-risk counterparts. Moreover, a study published in
20198 reported that high-risk score negatively affected DFS
(HR¼5.158; 95% CI 1.418–12.750; p¼0.013).

Lastly, some histological findings such as nuclear pleo-
morphism, coagulative necrosis and mucosal invasion, can
also be useful in determining the prognosis of colorectal
GISTs.18,26

Immunohistochemical Prognostic Factors
Beyond morphological factors, various immunohistochemi-
cal markers have been shown to be good predictors of
patients’ prognosis.

One such marker is c-Kit positivity, which has been
associated with favorable GIST outcome. A recent study8

reported that c-Kit positivity was a positive predictor of
DFS, insofar higher levels of this marker were associated
with a better prognosis (HR¼0.239; 95% CI 0.125–0.689;
p¼0.001). Corroborating this, a different study14 also iden-
tified c-Kit as a good prognostic predictor (95% CI 0.979–

Fig. 2 Algorithm for the approach of advanced colorectal gastrointestinal stromal tumors; GIST – gastrointestinal stromal tumor; TKIs - tyrosine
kinase inhibitors.
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0.997; p¼0.012). Nonetheless, a study published in 201810

did not report this connection.
The tumor cell proliferation-marker Ki-67 can also be a

useful prognostic factor in colorectal GIST, as an association
between increased Ki-67 index and worse prognosis has
been reported.14,27 However, other authors did not find
this association.8

Although the former immunohistochemical factors are
important to predict the colorectal GIST’s prognosis, some
controversy in the literature still exists. Therefore, other
markers have been studied as potential prognostic factors.
In fact, a correlation between p53 and p21 proteins and other
well studied prognostic factors was found in rectal GIST
patients, suggesting that high levels of these two markers
might be correlated with worse prognosis.26 Additionally, a
Kaplan-Meier analysis showed that patients with higher p53
and p21 levels had shorter DSS (p¼0.005, p¼0.009, respec-
tively) than their counterparts. Other markers have recently
been associated with good discriminatory capability, such as
thehepatoma-derived growth factor and angiogenicmarkers
like CD150, CD31, and VEGF.27,28

Most of the prognostic factors mentioned so far require
tumor-specimen analysis, which may involve invasive and
expensive procedures. To overcome this, new prognostic
markers have been studied. Stotz et al.29 reported a signifi-
cant relationship between the hemoglobin levels and worse
prognosis: decreased recurrence-free survival (RFS) (HR
¼0.87; 95% CI 0.76–0.99; p¼0.032), and OS (HR¼0.86;
95% CI 0.74–0.99; p¼0.035). In 2020, a retrospective study13

investigating the use of fibrinogen to albumin ratio (FAR) in
GIST prognosis reported that FAR was an independent prog-
nostic factor for RFS (HR¼3.093; 95% CI 1.303–7.339;
p¼0.01). Other parameters such as the CC chemokine re-
ceptor 8 and prognostic nutritional index have also been
linked with GIST prognosis.30,31

Clinical Prognostic Factors
The patients’ clinical features and treatment received can
also influence their prognosis and the overall treatment
outcome.

According to most reports in the literature, older age is
considered a poor prognostic factor.10,14,24,32,33 Additional-
ly, male gender,9,34 hematochezia at diagnosis, and tumor
rupture during surgery9,34,35 are also clinical predictors of
prognosis.

This topic will be discussed more in depth later in this
paper.

Management of Localized Colorectal GIST
Surgery remains the treatment of choice for primary local-
ized colorectal GISTs. Since most of these tumors are resect-
able at presentation, local excision is frequently the surgical
procedure of choice, mainly due to twomorphologic aspects
of these tumors.36 First, because theGISTs showan expansive
growth pattern, rather than an infiltrative one, so a wide
tumor resection is usually not necessary.17,37 Second, be-
cause lymphatic spread is rare, therefore lymphadenectomy
is not necessary in most GISTs.38,39 In fact, Li et al.40 studied

the association between lymphadenectomy and survival in
GIST patients and reported lower OS (HR¼1.25; 95% CI 1.06–
11.47; p¼0.008) and CSS (HR¼1.32; 95% CI 1.07–1.64;
p¼0.010) in patients who underwent this surgical proce-
dure. Nevertheless, some authors encourage assessing the
need for lymphadenectomy in every patient, since it can be
required in certain situations, such as in case of enlarged
lymph nodes.40

During surgery it is important to guarantee complete
tumor resection and avoid tumor rupture. In fact, incomplete
tumor removal is reserved to palliate symptoms, such as
hemorrhage.39 A 2018 cohort study10 reported that curative
resection was a positive predictor of OS (HR¼3.384; 95% CI
1.729–6.621; p<0.001). Moreover, Shu et al.25 reported that
microscopically positive margins led to worse RFS (HR
¼4.207; 95%CI 1.340–13.214; p¼0.014). However, in a study
conducted by Jakob et al.41 tumor resection with negative
marginswas not associatedwith increased DFS (p¼0.10) nor
OS (p¼0.27).

Since they have unique characteristics and different sur-
gical approaches, the colonic and rectal GISTs should be
managed separately.22 A segmental colectomy is usually
the procedure of choice for colonic GISTs.37 The surgery of
rectal GISTs is not as straightforward and can be challenging,
mostly because it can be difficult to preserve anal sphincter,
and because surgery in the pelvis can be technically
difficult.42

The surgical approaches of rectal GISTs can be grouped in
two categories: local resection and radical excision.33,39 The
former includes techniques such as transanal excision,
transanal endoscopic microsurgery (TEM) and transanal
minimally invasive surgery (TAMIS), while the latter includes
low anterior resection, abdominoperineal resection, pelvic
exenteration, and intersphincteric resection (ISR), amongst
others.16,33,38,39,43 Even though some authors defend excis-
ing small rectal GISTs by endoscopic resection, the endo-
scopic treatment for rectal GISTs remains controversial.25

When compared with more extensive techniques, local
resection through transanal surgery is associated with lower
surgical trauma, higher anus-sphincter preservation, faster
recovery, and overall lower complication rates and
morbidity.39,44

However, local resection might not be the appropriate
surgical procedure for all rectal GISTs, and sometimes exten-
sive surgical approaches are required.4,38,43 Large and ag-
gressive rectal GISTs with extensive extra-rectal growth—
invading adjacent structures, such as the prostate, vagina, or
sacrum—usually require a more extensive resection.9,45,46

A study published in 202039 did not find statistically
significant differences in anus preservation (p¼0.100), com-
bined organ resection (p¼0.428), 5-year DFS (p¼0.952) and
OS (p¼0.832) between a group of rectal GIST patients who
underwent local resection and a group who underwent
radical excision. A different study44 supported these results,
insofar the authors did not find significant differences in DFS
(p¼0.243) nor in OS (p¼0.308) between transanal and
nontransanal approaches. Additionally, a study published
by IJzerman et al.32 did not report a difference in RFS
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between local resection and radical excision surgeries
(p¼0.782). Nonetheless, a study conducted by Shu et al.25

reported a significantly lower rate of R0 resection (p¼0.015)
and longer postoperative hospital stay (p¼0.004) in the
segmental resection group than in the local excision group.
Even though the choice of surgical method did not affect RFS
(p¼0.823), patients in the local excision group had better OS
(p¼0.049).

Since complete tumor removal may implicate consider-
able morbidity, and because disease recurrence is highly
prevalent, perioperative medical therapy has gained impor-
tance in the management of colorectal GIST.19

In fact, the discoveryof GIST’smolecular pathophysiology,
led to the introduction of tyrosine kinase inhibitors (TKIs),
which have revolutionized the management of this disease.
Imatinib, sunitinib and regorafenib are, respectively, the
first-, second- and third-line TKIs used in GIST treatment.
Unfortunately, not all GISTs show the same sensitivity toTKIs,
and some might not even respond to these drugs. Thus, it is
important to predict GIST response to a certain TKI through
molecular analysis, to assesswhich patientswill benefit from
this therapy.42 The association between the GIST’smutation-
al status and TKI response is beyond the scope of this paper
and can be found elsewhere.7,12,42 Furthermore, it is now
known that location has an impact in tumor response toTKIs,
since non-gastric GISTs have worse response to these drugs
than their gastric counterparts.15

The patients with localized diseases in whom complete
surgical resection may not be possible without considerable
morbidity are the ones who benefit the most from neo-
adjuvant TKIs (►Fig. 1). In fact, it is now known that TKIs
before surgery can be of extreme importance in colorectal
GISTs. Theyminimize the risk of locoregional recurrence and
intraperitoneal dissemination by reducing the risk of pseu-
docapsule rupture during surgery, by enabling a more com-
plete tumor resection, and by promoting loss of tumor
vascularity. Additionally, TKIs can minimize surgical com-
plications, allow less invasive procedures, and, by reducing
tumor bulk, they facilitate surgical resection in complicated
areas, such as the lower rectum.However, complete response
to TKIs is rare.4,9,16,24,42,47 During neoadjuvant therapy it is
necessary to assess the patient’s adhesion to therapy, as well
as assess tumor response through imageology (►Fig. 1).48,49

Wilkinson et al.9 reported a significant reduction in
median tumor size (p<0.001) and mitotic count
(p¼0.015) in patients receiving neoadjuvant imatinib. Ad-
ditionally, 7 out of 9 patients assessed to need anal sphincter
sacrifice underwent sphincter-preserving surgery after use
of neoadjuvant imatinib. A study conducted by Zanwar
et al.50 estimated that one third of the rectal GIST patients
would have had sphincter-sacrificing surgery if they had not
received imatinib before the operation.

Nevertheless, some drawbacks to neoadjuvant imatinib
have been described. A study published by Lee et al.51

reported a higher rate of complications in patients receiving
neoadjuvant imatinib, including higher anastomosis insuffi-
ciency, suggesting that TKI therapy can compromise anasto-
motic healing.

Beyond its role in surgery, neoadjuvant imatinib also has an
impact inpatients’prognosis. Ina studyconductedbyHawkins
et al.,33patientswhoreceivedneoadjuvant imatinibhadbetter
OS than patients who did not (p¼0.03). Additionally, Cavnar
et al.4 proved that high-risk patients who had received any
type of perioperative imatinib therapy had longer OS com-
paredwith thosewho did not (91% vs 47%, p¼0.049). Another
example is the study performed by Jakob et al.,41 which
reported a significant increase in OS (p¼0.03) and DFS
(p<0.01) in rectal GIST patients receiving perioperative ima-
tinib. Furthermore, Zanwar et al.50 reported statistically im-
proved DFS in a group of patients receiving neoadjuvant
imatinib when compared with those who did not (70 vs
120months;p¼0.039). Despite these positive results, a recent
study by Shu et al.25 did not discover OS benefit in patients
receiving neoadjuvant imatinib (p¼0.355).

As evidenced here, there are numerous advantages to
preoperative TKIs. However, the duration of treatment
remains controversial.43,47 The challenge lies in the perfect
timing for surgery, as long preoperative treatmentmay allow
tumor progression and short treatment may not enable
maximal tumor downsizing.42,43,47 Various studies have
been published focusing on this topic. A retrospective study
by Tang et al.47 reported greater tumor downsizing after 6 to
12 months of TKI onset, with most tumors stabilizing their
size at 12 months. A prospective study published in 201936

reported a median time of 6.9 months for maximal rectal
GIST downsizing in patients with locally advanced disease.
Despite these results, a different study50 did not find any
significant difference in sphincter preservation rate between
patients receiving less or more than 12 months of neo-
adjuvant imatinib.

Even after neoadjuvant therapy and surgery, some colo-
rectal GIST patients still have significant risk of disease
relapse. Therefore, imatinib use was studied in the adjuvant
setting, with the goal of minimizing the recurrence of
colorectal GIST (►Fig. 1). Dematteo et al.52 reported a longer
RFS in patients receiving adjuvant imatinib (HR¼0.35; 95%
CI 0.22–0.53; p<0.0001). Similarly, a study published in
20156 reported an improved RFS (HR¼0.23; 95% CI 0.07–
0.80; p¼0.012) and OS (HR¼0.20; 95% CI 0.05–0.91;
p¼0.021) in colorectal GIST patients receiving imatinib after
surgery. Different studies have also reported an association
between adjuvant therapy, longer DFS (HR¼0.365; 95% CI
0.199–0.918; p¼0.023),8 and longer OS (HR¼0.262; 95% CI
0.122–0.563; p¼0.001).10

Beyond minimizing disease recurrence, adjuvant therapy
can also be useful in other situations, such as delaying tumor
recurrence in case of intraoperative tumor rupture,53 and
avoiding further surgical resections in patients with incom-
plete tumor removal (►Fig. 1).4,9

As for neoadjuvant therapy, there is still controversy re-
garding treatment duration of adjuvant TKIs. To clarify this,
Joensuu et al.54 compared adjuvant therapy of one- and three-
year-longduration. Theauthorsdiscoveredmorebenefits from
three years of adjuvant imatinib use, as it was associatedwith
longer RFS (HR¼0.46; 95%CI 0.32–0.65; p<0.001) and longer
OS (HR¼0.45; 95% CI 0.22–0.89; p¼0.02).
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Management of Advanced Colorectal GIST
Advanced disease encompasses unresectable and metastatic
disease. It represents the most frequent cause of treatment
failure in colorectal GISTs and is associated with poor
prognosis.5

The colorectal GISTs usually metastasize to the liver and
peritoneum, with metastases to the latter being associated
with poorer prognosis.53 The rectal GISTs can also metasta-
size to the lung and bone,8,19 even though they usually recur
in a locoregional fashion.24,38,42

Imatinib is the first-line treatment option for advanced
disease patients with sensitive mutations to this TKI.12 It is
important to assess patient adhesion to therapy, as well as
tumor response through imageology, as some tumors might
progress while on imatinib (►Fig. 2).49

According to the European Society for Medical Oncology
(ESMO) guidelines,48 imatinib should be continued for an
unlimited period of time in the setting of advanced disease
since its discontinuation can be associated with tumor
progression.

Despite this, most patients develop imatinib resistance
within a few years after treatment onset through secondary
mutations in KITor PDGFRα oncogenes.12,55,56After imatinib
failure, it is plausible to either switch to sunitinib,
the second-line approved TKI for advanced disease, or esca-
late imatinib dose (►Fig. 2).12,19

Due to its different mechanism of action, regorafenib has
been approved as a third-line therapy for GISTs that do not
respond to imatinib and sunitinib (►Fig. 2).56 A meta-
analysis published in 201755 reported clinical benefit in
49% (95% CI 30–67%) and partial tumor response in 14%
(95% CI 5–23%) cases of advanced GISTs being treated with
regorafenib as a third-line TKI option. Additionally, the GRID
trial57 showed improvement in progression-free survival
(PFS) in advanced GIST patients receiving regorafenib, com-
pared with those who did not (4.8 vs 0.9 months; HR¼0.27;
95% CI 0.19–0.39; p<0.0001). However, no improvement in
OS was reported (HR 0.77, 95% CI 0.42–1.41; p¼0.199).

Surgery also plays a role in case of advanced disease. Since
tumor volume is an important determinant of tumor resis-
tance to imatinib, reducing tumor bulk through cytoreduc-
tive surgery may improve GIST patients’ prognosis and
improve TKIs’ effectiveness.58–60 It has been suggested that
the patients who benefit the most from cytoreductive sur-
gery are the ones who respond to TKI therapy, those who
have few metastatic foci, and those in whom complete
surgical resection is possible (►Fig. 2).2,58 Conversely, sur-
gery has little benefit before imatinib initiation and in
patients with generalized disease progression.58 Therefore,
most authors recommend operating patients between
6 months and 2 years after TKI onset, to confirm stable
disease or partial response and to avoid the accumulation of
new mutations.58

Finally, the GIST may progress even after first-, second-,
and third-line TKIs. In this scenario, little is known on how to
proceed. The National Comprehensive Cancer Network
(NCCN) guidelines suggest enrolling the patient on a clinical
trial or providing the best supportive care, such as reintro-

duction of a previously tolerated TKI, to palliate symptoms
(►Fig. 2).49

Follow-up
As previously mentioned, colorectal GISTs have high risk of
recurrence and progression even after surgery. Therefore,
long term follow-up is usually warranted.18,19

Despite the lack of standard recommendations for GIST
follow-up, the NCCN guidelines suggest surveillance history,
physical examination and abdominopelvic CT scan every 3 to
6 months in the first 3 to 5 years after surgery, and annually
thereafter.49

However, follow-up should be tailored to each patient,
since the small GISTs (<2 cm) with low mitotic activity can
have a less frequent surveillance, while high-risk GISTs may
require closer follow-up.48,49

Discussion

Even though all GISTs have malignant potential, not all of
them will become malignant. Therefore, it is important to
identify prognostic factors since they allow a better predic-
tion of tumor malignancy, enabling a more precise tumor
approach.5,9 They can discriminate patients, identifying
those who only require surgery, and those in whom medical
therapy might also be necessary.

Since the GIST is a heterogeneous disease along the GI
tract, differences in predictors of malignancy between
tumors at different locations exist. As a matter of fact, it is
now known that colorectal GISTs have a poorer prognosis
and higher risk of recurrence than GISTs in other locations.
Therefore, these tumors might require longer therapy and
closer follow-up.15

Despite this, controversy amongst authors still exists. In
fact, even though immunohistochemistry is a universally
acceptable tool for GIST diagnosis, its use as a prognosis
predictor divides the authors. Two examples are c-Kit posi-
tivity and high Ki-67 index. While some authors describe a
relationship between thesemarkers and prognosis, others do
not report this association.8,10,14,27

To overcome these divergences and improve prognosis de-
termination with better patient stratification, new determi-
nants have recently been studied, showing promising results.
Moreover, some of these parameters, such as angiogenic
markers, are also being studied as new therapeutic targets.

A standard treatment approach for colorectal GIST is also
lacking. Therefore, it is essential that therapy is decided by a
multidisciplinary team in a specialized center, to provide the
bestoncological outcomeswhile avoiding serious comorbidities.

Surgery is the only potentially curative therapy. However,
different patients require different surgical approaches.
Therefore, the choice of surgical procedure should depend
on the tumor’s characteristics, as well as the surgeon’s
opinion and patient’s choice.

There isn’t an agreement between choosing local resec-
tion and radical excision for rectal GISTs. Even though Gou
et al.39 did not find differences in OS between patients
undergoing local resection and radical excision, Shu et al.25
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reported a better OS in the local excision group. Despite this
disagreement, surgeries where local resection is a possibility
are preferred, as they allow good tumor removal with little
morbidity, reducing the need to sacrifice the anal sphincter
and the need for permanent colostomies.

The introduction of TKIs in the localized and advanced
disease settings improved GIST management and patient’s
prognosis. Since not all tumors show the same sensitivity to
TKIs, the mutational analysis became part of routine GIST
management.

In our review it was consistent that the use of neoadjuvant
imatinib reducesperi-operative complications and allows for
less extensive surgeries. Additionally, the benefit of imatinib
use before surgery in improving patients’ RFS and OS was
supported bymost authors,with the exception of Shu et al.,25

as they did not report this relationship.
Despite the clear benefits of neoadjuvant imatinib, con-

troversy regarding the timing of surgery still exists. Even
though most authors defend operating patients after maxi-
mal TKI response and before tumor progression, the exact
treatment duration varies between studies.19,42,43,47 There-
fore, it is important to evaluate tumor progression through
imageology and discuss the timing of surgery after imatinib
use in a multidisciplinary team.19

Few studies in the literature focus on the duration of
imatinib use after surgery. The most accepted study regard-
ing high-risk patients is the paper by Joensuu H. et al.,54

where they defend treatment should last for three years. For
intermediate-risk GISTs, Wu et al.20 suggest duration of one
year of postoperative imatinib use. For low-risk patients, the
ESMO and NCCN guidelines recommend patient follow-up,
without the need for adjuvant imatinib, as the risk of recur-
rence is low.48,49

Imatinib remains the first-line of treatment for unresect-
able and metastatic GISTs. Sunitinib and regorafenib can be
used in case of disease progression while on imatinib.
However, some tumors might not respond to these TKIs, or
even become resistant to them. In these situations, palliative
care should be offered to patients.

Since there isn’t a consensus regarding the colorectal GIST
follow-up, it should be personalized according to recurrence
risk assessment.

Lastly, this review has some limitations that are worth
noticing. The colorectal GISTs are exceedingly rare and most
studies in the literature are case-reports or studies compris-
ing few patients. On top of that, most studies combine GISTs
of all sites, not focusing only on the colorectal location. This
may contribute to the still existing controversy and lack of
studies regarding management and prognosis of these
tumors. Another limitation of our review concerns the
variability of inclusion and exclusion criteria of the studies
used. For example, some authors excluded patients with
metastatic disease while others only included patients with
high-risk GISTs. Furthermore, the use of different prognostic
parameters between studies might also contribute to the
differences in the results obtained. Hence, caution should be
taken when extrapolating the results, as they might not
apply to all colorectal GIST patients.

To overcome these limitations and reduce controversy
between studies, larger studies, with more patients and
more prospective studies are needed in the future. Thereaf-
ter, it might be possible to gather more evidence, which will
allow for the definition of a standard colorectal GIST man-
agement approach and to find better prognostic determi-
nants to be included in the current prognostic scores.

Conclusion

The colorectal GIST is a rare tumor with malignant potential
and high risk of recurrence.

Various prognostic factors have already been identified,
and the role of surgery and medical therapy has become
clearer throughout the years. However, controversy regard-
ing the management and prognosis of this tumor still exists.
Therefore, personalized management must be the norm, and
each case should be analyzed in the setting of a multidisci-
plinary team.

Future studies are needed to clarify the discrepancies in
the literature and describe standard management
approaches for colorectal GIST patients, maximizing their
oncological outcomes.
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