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Summary

Purpose: Esophageal gastrointestinal stromal tumors
(GISTs) compose a very rare clinical entity, representing
0.7% of all GISTs. Therefore, the clinicopathological factors
that affect mortality are currently not adequately examined.
We reviewed individual cases of esophageal GISTs found in
the literature in order to identify the prognostic factors af-
fecting mortality.

Methods: MEDLINE, EMBASE, and the Cochrane Library
were systematically searched to identify clinical studies and
case reports referring to esophageal GISTs. The clinicopatho-
logical features were recorded and evaluated.

Results: A total number of 105 patients were found. The
median age of patients was 58 years (mean 52.4%). The
majority of patients (71.6%) presented with tumor-associ-
ated symptoms. Tumors were mostly located at the lower
esophagus (72.9%), and the median tumor size was 7 cm.
Esophagectomy was the most common surgical approach

Introduction

Gastrointestinal stromal tumors (GIST) are the
most common mesenchymal tumors of the gastro-
intestinal tract. GIST’s annual incidence is estimat-
ed at 7 to 20 cases per 1,000,000 [1,2], accounting
for 1-3% of all gastrointestinal tumors [3,4] and
5.7% of sarcomas [5]. The most common sites are
stomach (60-70%) and small intestine (20-30%),
followed by colon-rectum (up to 5%) [6,7]. Esopha-

(54.3%), followed by tumor enucleation (45.7%). The median

follow-up period was 34 months; tumor recurrence occurred
in 18 cases (18.9%) and 19 died of disease (19.2%). The over-
all survival rate was 75.8%. We found out that tumor size
and high mitotic rate (>10 mitosis per hpf) were significant
prognostic factors for survival. Presence of symptoms, ul-
ceration, and tumor necrosis as well as tumor recurrence
were also significant prognostic factors (p<0.01).

Conclusions: Esophageal GISTs" tumor size and mitotic
rate are the most significant factors for survival. For dubi-
ous cases, a pre-operative biopsy can auspiciously establish
the diagnosis of an esophageal GIST. Regarding surgical
treatment, tumor enucleation can be safely and feasibly
performed for relatively small, intact tumors, whereas large,
aggressive tumors are resected with radical esophagectomy.

Key words: GIST, esophagus, prognostic factors, enuclea-
tion, esophagectomy

geal GISTs though, are extremely uncommon, as
they represent 0.7% of all GISTs [1,8].

The term ‘GIST’ was firstly coined by Mazur
and Clark in 1983 [9]; until then, esophageal GISTs
were falsely diagnosed as leiomyomas, which are
the most frequent mesenchymal tumors of the es-
ophagus [10], but their clinical course is totally
different. The advents in immunohistochemistry
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allowed the differentiation of GISTs from leiomyo-
mas, leiomyoblastomas and leiomyosarcomas. The
distinction between GISTs and leiomyomas is piv-
otal, as esophageal GISTs tend to pursue an aggres-
sive clinical course, whereas leiomyomas are con-
sidered to be benign [11]. Preoperative biopsy or
fine-needle aspiration cytology are used routinely
today to discern GISTs from leiomyomas with high
sensitivity and specificity [12].

Although gastric or intestinal GISTs are quite
studied during the past decades, esophageal GISTs
have been seldom reported in the literature. Most-
ly, they have been described in case reports, while
only a few case series about esophageal GISTs have
been published; thus, there is no standard treat-
ment strategy for esophageal GISTs. In the past,
esophageal GISTs were treated according to their
size; small lesions were removed with tumor enu-
cleation, whereas esophagectomy was preserved
for large-size tumors. However, management of
esophageal GISTs should be more individualized,
taking into account other factors which evince
their malignant potential. In this study, we sys-
tematically reviewed individual data from patients
operated for esophageal GISTs, aiming to highlight
the prognostic factors which affect mortality and
should be taken into consideration before choosing
the optimal treatment approach.

Methods

A systematic literature review was performed using
MEDLINE, EMBASE and the Cochrane Library databas-
es (Search date: 08 April 2018). Phrase searches, adja-
cent free text terms and medical subject headings were
used. The search strategy was: gastrointestinal stromal
tumors OR GIST OR GISTs AND esophagus. Inclusion
criteria were: patient’s age > 18 years old, individual
data regarding tumor characteristics, surgical procedure
and survival. Cases of esophageal GISTs treated without
surgery were excluded from our analysis, as they cannot
provide reliable information regarding tumor charac-
teristics. The search resulted in 37 case reports [13-49]
reporting 40 patients and 8 case series [50-57] includ-
ing 65 patients. A total number of 105 esophageal GIST
patients were identified.

Data extraction was performed using a standard pro
forma. Data were extracted by two reviewers (GB and DS)
and checked by a third (EM). Any discrepancy was re-
solved by a fourth reviewer (TL). Clinicopathologic data,
including age, sex, symptoms, location, tumor size, me-
tastasis at presentation, surgical intervention, histologic
type, macroscopic tumor features, mitotic index, immu-
nohistochemical staining features, mutational status,
neoadjuvant and adjuvant therapy, tumor recurrence or
metastasis, and survival data were extracted. Tumors
were categorized into very low, low, intermediate, and
high-risk groups according to the modified NCNN risk
classification [11].
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Table 1. Clinicopathological characteristics

Characteristics n %
Age (years) 105 58 median (18-82)
Gender 105

Male 55 524

Female 50 47.6
Size (cm) 103 7 median (0.6-30)
Metastases at presentation 105

Yes 2 1.9

No 103 98.1
Symptomatic 102

Yes 73 71.6

No 29 284
Location 85

Upper 1 1.2

Middle 22 259

Lower 62 72.9
Cellular pattern 79

Spindle 64 81.0

Epitheliod 9 114

Mixed 6 7.6
Ulceration 59

Yes 19 32.2

No 40 67.8
NCNN risk stratification 101

Very low 5 49

Low 21 20.8

Intermediate 20 19.8

High 55 54.5
Mitotic count 98

<5 per 50 hpf 49 50.0

5-10 per hpf 11 11.2

>10 per hpf 38 38.8
Necrosis 54

Yes 18 33.3

No 40 66.7
Neoadjuvant therapy 105

Yes 8 7.6

No 97 92.4
Operation 105

Enucleation 48 45.7

Esophagectomy 57 54.3
Adjuvant 105

Chemotherapy 23 219

Radio-chemotherapy 1 0.9

No 81 77.6
Follow-up (months) 85 34 median (1-202)
Reccurence 95

Yes 18 18.9

No 77 81.1
Disease-free survival (months) 75 29 median (1-202)
GIST-specific deaths 99 19 patients, 19.2
Overall survival rate 99 75 patients, 75.8
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Table 2. Comparison of pre- and post-operative immunohistochemistry results
Authors CD 34 CD117 SMA S100
pre-OP post-OP pre-OP post-OP pre-OP post-OP pre-OP post-OP
Blum et al 2007 #1 NR + + + NR NR NR NR
Blum et al 2007 #2 NR + + + NR NR NR NR
Blum et al 2007 #3 NR + + + NR NR NR NR
Blum et al 2007 #4 NR + + + NR NR NR NR
Takeno et al 2014 + + + + - -
Nakano et al 2015 + - + NR -
Yanagawa et al 2014 + + + NR NR NR NR
Krishnamurthy et al 2013 + + + + NR NR NR NR
Neofytou et al 2015 + + + + NR NR NR NR
Feakins et al 2005 + + + + - -
Wang et al 2011 + + + + NR NR + -
Koyanagi et al 2010 #1 NR - + NR - + -
Padula et al 2005 + + + + - -
Papaspyros et al 2008 + + NR + NR + NR -
Axel et al 2005 + + + + + + - -
Koide et al 2004 - + - + - -
Statistics Table 3. Immunohistochemistry results
.Statistical analysgs were perfprmed using jthe R Results B %
environment for Statistical Computing. Study variables
were assessed for normality using the Shapiro-Wilks CD34 (n=95)
test. On normally distributed variables, Student’s t-test Positive 920 94.7
and x? or Fischer’s exact test were applied to quantitative Negative 5 53
and qualitative data, respectively. Non-parametric tests  cp117 (n-97)
used were Wilcoxoq rank-sum test and K.ruskal-Wall.is Positive 97 100,0
test. Survival analysis was performed for disease-specif- .
ic-survival (DSS), disease-free-survival (DFS) and over- Negative 0 0
all-survival (OS) using Kaplan-Meier curves and their SMA (n=81)
differences were evaluated using the log-rank test. Haz- Positive 15 185
ard ratios (HR) were calculated for tumor-related death Negative 66 81.5
using the Cox proportional hazards models. The level of 5100 (n=80)
statistical significance was set at 0.05. Positive 7 8.8
Negative 73 91.2

Results

The clinicopathologic features are summa-
rized in Table 1. There were 55 men (52.4%) and
50 women (47.6%). The median age of patients was
58 years (18-82). The most common tumor site was
the lower esophagus (including gastroesophageal
junction) (72.9 %), followed by the tumors of the
middle esophagus (25.9 %); only 1 patient had tu-
mor in upper esophagus. The tumor size ranged
from 0.6 cm to 30 cm (median 7 cm). The majority
of patients (71.6%) presented with tumor-associat-
ed symptoms, with dysphagia being the most com-
mon, followed by chest pain and cough; yet, only
2 patients had metastatic liver lesions already at
presentation (1.9%). Tumor size was statistical sig-
nificantly correlated with symptomatic course; the
larger the tumor was, the more likely the presence

of symptoms was (p<0.01). Results of pre-operative
biopsies were reported in 16 cases; although the
number of reported cases was remarkably low, a
strong concordance between pre-operative and
definite immunohistochemistry results was ob-
served (Table 2). This concordance reflected the
calculated positive predictive value of CD 34 and
CD 117, which was 0.89 (0.52-1.00) and 0.99 (0.72-
1.00), respectively.

The primary treatment approach was surgery;
only 8 patients (7.6%) received neoadjuvant therapy
with imatinib. Esophagectomy was the most com-
mon surgical approach, performed in 57 patients
(54.3%), while tumor enucleation was performed in
48 patients (45.7%). Postoperatively, adjuvant ther-
apy with imatinib was administered in 23 patients
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(21.6%) and in one patient with hepatic, osseous
and peritoneal metastases a radio-chemotherapy
was implemented. In 18 patients the disease re-
curred later on (18.9%), and the median disease-
free survival was 108 months (1-202). From a total
of 99 patients, 75 were reported alive in a median
follow up time of 34 months (1-202), whereas 19
patients (19.2%) died of disease.

Macroscopically, tumors were usually intact;
ulceration was found in 19 cases and necrotic isles
were found in 18 cases. Histopathologically, the
most common cellular pattern was spindle, found
in 64 cases (81.0%), followed by epithelioid (11.4%),
and mixed (7.6%). The mitotic rate in resected tu-
mors was relatively low, as in 49 cases (50.0%) the
mitoses found per 50 high-power fields were less

than 5. However, in 38 cases (38.8%) more than 10
mitoses per 50 high-power fields were found. Im-
munohistochemically, the tumors were positive for
CD34 and CD117 (94.7% and 100%, respectively)
and mostly negative for smooth muscle actin and
S100 (18.8% and 8.8% positivity, respectively) (Ta-
ble 3). Combining the above findings we were able
to calculate the risk for each patient according to
NCCN risk stratification criteria. From a total of
101 patients, 55 (54.5%) had high risk tumors, 20
(19.8%) had intermediate risk tumors, 21 (20.8%)
had low risk tumors and 5 (4.9%) had very low risk
tumors.

Regarding the choice of surgical approach, we
correlated the clinicopathological features to sur-
gical approach (Table 4). Patient age and tumor

Table 4. Correlation between clinicopathologic characteristics and surgical intervention

Operation Enucleation Esophagectomy p value
Location 0.50
Upper 0
Median 9 13
Lower 29 33
Size (in cm, median) 4.5 (3.625 IQR) 9.2 (6.75 IQR) <0.01
Ulceration <0.01
Yes 4 (13%) 15 (52%)
No 26 (87%) 14 (48%)
Age (in years, mean) 56.5 58.0 0.55
NCCN risk category <0.01
Very low 4 1
Low 18 3
Intermediate 11 9
High 14 41
Table 5. Prognostic factors for overall survival, univariate analysis
Factors n Hazard ratio (95% CI) p value
Age 99 1.04 (1.00-1.09) 0.13
Gender (Male vs Female) 99 1.51 (0.58-3.90) 0.40
Size 99 1.13 (1.04-1.23) <0.01
Symptomatic vs no symptomatic 96 11.0 (1.46-83.0) <0.01
Location (lower esophagus vs upper + middle esophagus) 104 3.48 (0.29-206.6) 0.20
Cellular pattern (spindle vs epithelioid) 79 0.53 (0.15-1.90) 0.59
Ulceration vs no ulceration 56 10.9 (1.22-97.2) <0.01
NCNN risk stratification (high risk vs intermediate + low + very low) 96 15.7 (2.07-119.3) <0.01
Mitotic rate (>10/hpf vs 5-10/hpf 93 842 (1.91-37.2) <0.01
Mitotic rate (5-10/hpf vs <5/hpf) 93 2.19 (0.20-24.4) 0.25
Necrosis vs no necrosis 57 11.7 (1.43-96.2) <0.01
Neoadjuvant vs no neoadjuvant 99 NA 0,99
Operation (enucleation vs esophagectomy) 99 0.12 (0.03-0.53) <0.01
Adjuvant vs no adjuvant 99 0.91 (0.26-3.20) 042
Recurrence no recurrence 95 3.70 (1.42-9.61) <0.01
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site didn't affect the choice of surgical approach
(p=0.50); nevertheless, the tumor size appeared
to have a strong correlation with the surgical ap-
proach, as larger tumors were more likely to be
treated with esophagectomy (p<0.01). Subsequent-
ly, tumors categorized as high risk according to
NCCN criteria (which are defined by tumor size
and mitotic rate) were mostly treated with radical
esophagectomy. Another factor that influenced the

choice of surgical approach was tumor ulceration;
ulcerative tumors were more likely to be removed
with an esophagectomy (p<0.01).

In order to define the prognostic factors for
overall mortality we performed a univariate Cox
regression analysis (Table 5). Tumor size and the
presence of symptoms were found to be prognos-
tic factors for overall mortality (p<0.01), while
tumor site did not seem to affect mortality. Ad-
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Figure 2. Overall survival of esophageal GIST patients after resection.
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ditionally, macroscopic features of the tumor like
ulceration and necrosis were significantly corre-
lated with mortality (p<0.01). Higher mitotic rate
(>10 mitoses/hpf) was also a prognostic factor and
subsequently, patients with high risk tumors ac-
cording to NCNN risk classification for esophageal
GISTs had also worse prognosis (p<0.01). Admin-
istration of neoadjuvant or adjuvant therapy did
not affect mortality (hazard ratio of neoadjuvant
therapy could not be calculated as none of the
patients who received neoadjuvant therapy died).
However, in the univariate analysis, surgical ap-
proach seemed to be statistically correlated with
mortality; patients treated with esophagectomy
had increased mortality rate compared to patients
who underwent tumor enucleation (p<0.01). We
assumed however that there would be a selection
bias (patients with larger, more aggressive tumors
are more likely to be treated with esophagectomy),
thus, we ran a Kaplan-Meier survival analysis for
the subgroup of patients with high risk tumors
(NCCN risk category ‘very high’). We observed that
there was no significant difference in survival be-
tween those who underwent esophagectomy and
those who underwent tumor enucleation (Figure
1). Finally, as expected, tumor recurrence was a
significant prognostic factor for overall mortality
(p<0.01). The Kaplan-Meier survival curve is pre-
sented in Figure 2. The 1-, 2-, and 5- year survival
rate were 97%, 91% and 60% respectively.

Discussion

GISTs of the esophagus are an extremely rare
entity; therefore, the available data from the lit-
erature are limited. Many case series are focusing
on imaging and pathologic analysis of esophageal
GISTs, reporting no treatment strategy or outcome.
In this study we evaluated the data from 105 pa-
tients operated for esophageal GISTs, focusing on
the clinicopathologic factors that might impact
prognosis.

Male gender didn’'t seem to affect survival in
patients with esophageal GISTSs, unlike esophageal
cancer, where male gender is assumed to be a prog-
nostic factor for mortality [58]. Patient’s age wasn't
a prognostic factor for mortality (HR 1.04, p=0.13).
It needs to be mentioned though, that the median
age of patients with esophageal GISTs is slightly
younger contrary to GISTs in other sites [58,59];
due to the nature of the esophagus, symptoms
such as dysphagia and chest pain appear early on
the disease course, as even a relatively small GIST
of the esophagus can cause symptoms; thus the
diagnosis is established earlier. In our study, the
presence of symptoms was significantly correlated
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with larger tumor size (p<0.01), contrary to GISTs
in other sites, where even large tumors may not
cause any symptoms [60]. As symptomatic course
is correlated with larger tumor size, the correla-
tion between presence of symptoms and mortal-
ity is easily explainable; larger tumors which are
also more aggressive cause symptoms early on the
disease course. In fact, the majority of patients in
our study (69.8%) presented with symptoms and
the most common symptom was dysphagia, fol-
lowed by chest pain and cough. Interestingly, in a
study by Winant et al [54], the symptomatic clini-
cal course was correlated with tumors of the left
esophageal wall, without providing an adequate ex-
planation for this finding. As we mentioned above,
tumor size in our study was also correlated with
higher mortality rate; GISTSs’ size is undoubtedly a
prognostic factor for survival, irrespective of their
location [61]. Feng et al also found that tumor size
was the only independent risk factor for the prog-
nosis of esophageal GISTs [62].

Tumor site didn’t have an impact on survival,
nevertheless, we observed that the majority (71.7%)
of our cases were tumors of the lower esophagus.
The frequency of GISTs of lower esophagus can be
partially explained through their pathophysiology.
GISTs are considered to arise from the interstitial
cells of Cajal. Radenkovic et al showed that Cajal
cells were abundant in the lower esophagus, less
numerous in the middle esophagus, and rare in the
upper esophagus [63].

The first suspicion for an esophageal GIST aris-
es from imaging studies and endoscopy. However,
considering their submucosal location and their
rarity, these diagnostic tools alone without histo-
logical analysis cannot often establish a definite
diagnosis. Esophageal GISTs express all the histo-
logic features found in gastric or intestinal GISTs;
these are atypical, spindle shaped neoplastic cells
which express CD117 (c-kit) and CD34 [11,64,65],
whereas smooth muscle Actin (SMA) and Desmin
are usually not expressed [60]. These features are
notably significant for differential diagnosis be-
tween esophageal GISTs and the much more fre-
quent esophageal leiomyomas, as in leiomyomas,
desmin and SMA are usually positive, and CD34
and CD117 are negative [50]. An early differential
diagnosis between esophageal GISTs and leiomyo-
mas is of high significance; leiomyomas are usually
managed conservatively; an operative resection is
discussed only when a leiomyoma is too big that
causes symptoms affecting patient’s quality of
life. Therefore, preoperative biopsy should be per-
formed when doubts about the diagnosis are raised.
Our analysis showed that preoperative immuno-
histochemistry analysis of biopsy specimens had
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similar results to definite immunohistology, while
positive predictive value of CD34 and CD117 was
high (0.89 and 0.99, respectively). We need to men-
tion though, that preoperitve immunohistochemis-
try results were reported only in 16 cases, a sample
too small to extract reliable conclusions about its
efficiency. Still, conduct of preoperative biopsy of
esophageal stromal lesions is a matter of debate.
The NCCN guidelines do not suggest preoperative
biopsy of a resectable mass [11] due to higher risk
of a tumor rupture, which may affect the surgical
outcome and induce tumor dissemination, which
subsequently may lead to tumor recurrence [67].
In our analysis though, conduct of preoperative
biopsy was neither affecting mortality, nor tumor
recurrence (p=0.48 and p=0.24, respectively). Gen-
erally, a preoperative biopsy is rarely performed if
a well-circumscribed, submucosal mass has been
detected during endoscopic procedures, as such
a lesion mostly represents GISTs. These lesions
are usually soft and fragile, and biopsy may cause
haemorrhage. When a haemorrhagic or necrotic
tissue is acquired, the pathological and immuno-
histochemical analysis usually provides confusing
results [68]. Furthermore, a preoperative biopsy
is supposed to lead in intraoperative difficulties,
such as adhesions to the mucosa or the muscolaris
prorpia. Blum et al (2007) found adhesions in all
lesions that were previously biopsied [51]. It is also
proposed that the acquired mucosal injury from a
biopsy may increase the risk for a postoperative es-
ophageal leak [52]. However, with the advances in
immunohistochemistry and more frequent use of
the endoscopic ultrasonography (EUS) in diagnos-
tic procedures, the sensitivity and specificity have
increased and tumors can be safely and feasibly
biopsied. In a recent study by Robb et al in 2015,
no intraoperative difficulties or tumor recurrence
were reported in patients who were preoperatively
biopsied [56]. To conclude, with the use of EUS,
preoperative biopsy can be safely performed; it
should be reserved though only for cases where a
discrimination between GISTs and other esopha-
geal stromal tumors is difficult.

The mitotic index was another prognostic
factor for mortality in our study; GISTs with high
mitotic rate, regardless of their location, are more
likely to be malignant and to lead in distant metas-
tases [61]. Literally, tumor size and mitotic count
are considered the more significant prognostic fac-
tors for GISTs, hence, the NCCN criteria for risk
stratification for esophageal GISTS were based on
these two important factors. As a result, it comes
with no surprise that the NCCN score is also well
correlated with prognosis in our study. To the best
of our knowledge, this NCCN risk stratification

was previously evaluated in gastric and intestinal
GISTs [61], but not in esophageal GISTs so far. Mac-
roscopic endoscopic findings, such as tumor ulcera-
tion and necrosis, were also significantly correlated
with worse prognosis. Nevertheless, these two tu-
mor features are not included in the NCCN criteria,
while their correlation to prognosis is rarely ex-
amined. Generally though, GISTs, regardless their
site, with ulceration and necrosis are considered
malignant and lead in earlier tumor recurrence and
worse disease-specific survival [69].

Due to their rarity, there is still a debate about
the surgical treatment of esophageal GISTs. In our
study, patients treated with esophagectomy had in-
creased mortality rate compared to patients who un-
derwent tumor enucleation (p<0.01). However, this
correlation could be falsely positive due to a selec-
tion bias; patients with larger, more aggressive tu-
mors are more likely to be treated with esophagecto-
my, whereas tumor enucleation is mostly preserved
for small tumors, without ulceration and necrosis.
In the subgroup analysis of patients with high risk
tumors (NCCN risk category ‘high’) this difference
did not reach the level of statistical significance
(Figure 2), but there was clearly a trend towards
increased mortality. An explanation to this phe-
nomenon could be the esophagectomy-associated
large morbidity and mortality rate, compared to tu-
mor enucleation, which is a less invasive operation
[65]. We could not retrieve much information about
the postoperative morbidity, as only a few studies
reported about the postoperative course; hence,
we could not compare postoperative morbidity.

As surgical treatment appears to have an im-
pact in overall survival, the question about which
surgical approach to follow and when is even
more crucial. Traditionally, it was recommended
that GISTs with size less than 2 cm should not be
initially resected, as they are of low risk [11]. Con-
sidering GISTs’ malignant risk in total, however,
Robb et al [56] have proposed that even tumors
less than 2cm size, whose preoperative biopsy is
positive for GIST, should be evaluated for tumor
enucleation. Given the scarce experience with es-
ophageal GISTs, the optimal surgical treatment is
still a matter of debate. In order to avoid tumor
rupture, Blum et al [51] suggested that a tumor
enucleation should be preserved only for small le-
sions (< 2cm), since, due to poor tumor coherence
and a lack of a true capsule, a rupture is more likely
to happen in bigger tumors. On the contrary, Lee
et al [70] concluded that tumor enucleation is safe
and feasible when performed in tumors whose size
doesn’'t exceed 5 cm; literally all of their patients
who underwent tumor enucleation had no signs
of tumor recurrence. As the experience in man-
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agement of esophageal GISTs grows, even bigger
tumors are enucleated. The most recent study by
Robb et al [56] suggested that all tumors with size
under 6.5 cm and no evidence of mucosal ulcera-
tion should be treated with tumor enucleation.
They stated also that tumor enucleation is safe
and feasible, even after preoperative diagnostic bi-
opsy. Although tumors with large size have been
reported to be enucleated, we propose that tumors
with size over 90 mm and/or high mitotic index
should be radically resected with esophagectomy
as they are more likely to be malignant and there-
fore larger surgical margins are needed. The opti-
mal surgical procedure for tumors sized between
65 and 90 mm needs further clarification, and the
presence of ulceration should also be taken into
account; an ulcerative tumor should be removed
with esophagectomy in order to eliminate the risk
for tumor dissemination.

The management of metastatic esophageal
GISTs is even more dubious, as the acquired ex-
perience is extremely low; in our study, only 2
patients had metastatic disease at presentation.
However, considering all GISTs independently of
its primary location, metastatic GISTs are not rare,
occurring in 21-23% of patients [71,72]. Due to the
lack of experience in metastatic esophageal GISTs
the treatment strategy is not standardized. Huang
et al [30] reported a case of esophageal GIST of
the lower esophagus with hepatic metastasis in
the liver segments VII-VIII. The patient received
neoadjuvant chemotherapy with imatinib, with
good response, and 3 months later a tumor enu-
cleation with segmental hepatectomy was carried
out. Postoperatively, the patient received adjuvant
chemotherapy and after 36 months of follow-up,
the patient was alive and disease-free. On the other
hand, Axel et al [47] reported also a case with es-
ophageal GIST and hepatic metastasis in the seg-
ment VIII. This patient did not receive neoadjuvant
chemotherapy, but he was primarily operated; an
esophagectomy with resection of the liver metas-
tasis was performed. Postoperatively, the patient
received adjuvant radio-chemotherapy, yet he died
after 1 year because of significant tumor progres-
sion. The different strategy followed in these two
cases underlines the problem of lack of standard-
ized treatment for esophageal GISTs. Generally, for
metastatic GISTs (including gastric and intestinal
GISTs), the standard approach is the cytoreductive
resection, followed by adjuvant treatment [73].
Treatment outcomes are considered decent, imply-
ing that surgical treatment of metastatic GISTs is
a potent alternative [73]. Hence, radical surgical
treatment of metastatic esophageal GISTs with
subsequent adjuvant treatment is clearly proposed.
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Apart from surgical treatment, the manage-
ment of GISTs has been revolutionized with the in-
troduction of imatinib therapy. Imatinib, which can
be used as neoadjuvant or adjuvant therapy, has led
to a significant increase in the median survival of
patients with advanced GIST, from approximately
20 to 60 months [74,75]. In our series the applica-
tion of neoadjuvant or adjuvant imatinib therapy
was not correlated with longer survival (p>0.1 and
p>0.5, respectively) though; yet, patients undergo-
ing neoadjuvant chemotherapy showed satisfying
response rates. Shinagare et al [53] reported that
both the primary and metastatic GISTs responded
to imatinib treatment in the form of reduced tumor
size. Choi et al [76] suggested that even a decrease
in tumor size of more than 10% or a decrease in
tumor density of more than 15% on CT is a good
predictor of favorable treatment response. Never-
theless, the use of adjuvant and neoadjuvant chem-
otherapy in our series was relatively sparse (21.9
and 7.6%, respectively), hence limited conclusions
about the use and significance of chemotherapy
could be extracted.

Our study presents some limitations. As a
retrospective analysis, it lacks systematically col-
lected prospective data. Moreover, the sample size
of esophageal GISTs was not large enough, as it
is an extremely rare clinical entity with only few
studies published and even fewer reporting sur-
gical outcomes. As we mentioned above, reliable
conclusions about the efficiency of preoperative
biopsy could not be extracted, as the number of
studies reporting preoperative immunohistological
outcomes was low.

Conclusions

In this study we tried to identify the prog-
nostic factors affecting mortality in patients with
esophageal GISTs. We found that tumor size and
high mitotic rate are significant prognostic factors
for mortality, whereas the presence of ulceration
and necrosis also affect mortality. The radical sur-
gical treatment with esophagectomy appeared to
have an influence on survival, however, when we
analyzed the subgroup of patients with high risk
tumors, this correlation did not reach the level of
statistical significance. All clinicians should not
only be aware of this rare entity but are also en-
couraged to consistently report such cases in order
to enhance available literature towards more solid
conclusions.
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