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SUMMARY: Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal neoplasms developing in the stomach.
Usually detected incidentally, they can be single or multiple. The aim of this study is to report the results of surgery in the treatment of
GISTs in terms of postoperative morbidity (POM) and recurrence. Case series. Patients surgically treated by GISTs at the Clínica Mayor
of Temuco, Chile, between 2008 and 2015 were included. The preoperative study consisted in general diagnostic tests, endoscopy and
abdominal CT-Scan. The outcome variable was POM, measured at 30 days postoperatively. Other variables of interest were: surgical
time, hospital stay, mortality and recurrence. Minimum follow-up time was 12 months. Descriptive statistics were used. Four patients
with GISTs were operated in the study period. Median age was 67 years, and 50 % of the patients were female. The median time of
symptoms was 6 months. Excision of the lesion was performed in all cases with a median surgical time of 129 min. POM was 25 % (one
case developed a seroma of the surgical wound), grade I of Clavien & Dindo proposal. Hospital stay was 4 day in all cases and no
operative mortality was reported. With a median follow-up of 24 months there was not evidenced of recurrence. Although the results
were positive, it is worth mentioning that this was a very small number of cases, therefore, they should be considered with caution.

KEY WORDS: Gastrointestinal stromal tumors; Gastrointestinal stromal tumors/surgery; Gastrointestinal stromal
tumors/therapy; Neoadjuvant therapy; GISTs.

INTRODUCTION

Although gastrointestinal stromal tumors (GISTs) are
a uncommon entity, prevalence in general population
detected by abdominal ultrasonography is between 0.5 %
and 5.0 % (Blanke & Corless, 2005; Blay et al., 2005;
Heinrich & Corless, 2005). On the other hand, in adult
autopsies prevalence between 1.0 % and 5.0 % has been
reported. It is a disease more frequent in women, and
although the vast majority are asymptomatic, can become
symptomatic in patients between 40 and 50 years of age.

Until a short time ago, there were few successful
therapeutic options for patients with GISTs. The majority of
patients were submitted to surgery for curative resection in
early-stage disease. On the other hand, the evidence does
not support the treatment of advanced tumors with systemic
chemotherapy. However, molecularly targeted agents, such

as Imatinib, have been demonstrated to be highly effective
at inducing objective responses in GIST patients improving
overall survival, used either pre or postoperative (Blanke &
Corless; Tielen et al., 2013).

Since the first reports in the decade of the 80s
(Hjermstad et al., 1987), enough evidence was reported
supporting the role of surgery in GISTs. In fact, there are 5
related systematic reviews comparing laparoscopic vs. open
surgery for GISTs of the stomach. The first one comprises
17 studies involving 776 participants, concludes that
laparoscopic was associated with less blood loss, earlier
return of bowel function and shorter length of hospital stay
(Liang et al., 2013). The second one composed of 11
nonrandomized studies and 765 patients conclude that
laparoscopic results of short-term postoperative outcomes

*      Department of Surgery and Traumatology, Universidad de La Frontera, Temuco, Chile.
**     CEMyQ, Universidad de La Frontera, Temuco, Chile.
***    Center for Biomedical Research, Universidad Autónoma, Temuco, Chile.
****  Ph.D. Program in Medical Sciencies, Universidad de La Frontera, Temuco, Chile.
***** Universidad Científica del Sur, Lima, Perú.

Loreto
cambiar a: Universidad de Tarapacá, Arica, Chile.

Loreto




479

are superior without compromising oncological safety and
long-term oncological outcomes (Koh et al., 2013). The third
one, comprising 12 articles and 644 patients concludes that
laparoscopic surgery was associated with a reduction in
intraoperative blood loss, earlier resumption of oral intake
and shorter duration of hospital stay over the short-term,
and with a significantly lower rate of overall recurrence,
metastatic and local recurrence in the long-term compared
to open surgery (Ohtani et al., 2013). The fourth one, of 22
studies including 1,166 patients concludes that laparoscopic
surgery for gastric GISTs is acceptable for selective patients
(Chen et al., 2014). Lastly, one of 19 studies and 1,060 ca-
ses concludes that laparoscopic approach had better results
in terms of blood loss, postoperative morbidity (POM) and
recovery (Chen et al., 2015).

The report of this study, was made according to the
checklist for descriptive observational studies published by
our research group (Manterola & Astudillo, 2013).

The aim of this study is to report the results of surgery
in the treatment of GISTs in terms of POM and recurrence.

MATERIAL AND METHOD

Design: Retrospective case series.

Setting: The study was conducted at the Clínica Mayor de
Temuco, Chile, between January 2008 and January 2015 (7
years).

Participants: Subjects with single or multiple GIST. The
preoperative study consisted of general exams, endoscopy
(Fig. 1) and abdominal CT-Scan. All patients that underwent
surgery for GISts in the study period by the first author were
included.

Sampling: Non-probabilistic sampling of consecutive ca-
ses.

Surgical technique: Surgery was performed with the
patients under general anesthesia. The type of resection varies
depending on the organ involved. Thus, partial gastrectomy
and partial resection of the small bowel were performed (Fig.
2). Finally, specimens were sent to the Pathology Department
(Fig. 3).

Variables: The outcome variable was POM, measured at
30 days postoperatively applying the Clavien proposal
(Clavien et al., 2009). Other variables of interest were:
surgical time, hospital stay, mortality and recurrence.

Fig. 1. Endoscopic view of a gastric GIST.

Fig. 2. Surgical specimen of a gastric GISTprepared in several
longitudinal sections for histological study.

Fig. 3. Macroscopic view of an intestinal GIST once exteriorized
and completely resected, with its capsule intact.
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Follow-up protocol: Patients were checked at the first week
and then at months 1, 3, 6, 12, 24 and 36 after surgery with
endoscopy and abdominal CT-Scan intended to verify
clinical evolution and discard recurrence. All patients have
been followed and controlled at least for 12 months.

Statistics: Descriptive statistics (calculation of
percentages, median, minimum and maximum values)
were used.

Ethics: All patients signed their informed consent forms
and its identity was reserved by using codes.

RESULTS

In the study period 4 patients with GISTs were
treated in this way. The median age was 67 years (61 to
75) and 50 % were feminine. Median of mass body index
was 28 (22.9 to 39.0).

The median time of symptoms was 6 months (6 to
12). All patients had comorbidities (arterial hypertension,
diabetes mellitus type II, abdominal hernia and
cholelitiasis).

Three of the patients had gastric location (anterior
face of the great curve, anterior face of minor curve and in
the backside of the great curve). The other patient had a
small bowel location (approximately 200 cm from the
duodenojejunal union).

The median surgical time was 129 min (100 to 180).
The following surgical procedures were performed: Partial
gastrectomies (3 cases) and intestinal resection (1 case).

POM was 25% (one case developed a seroma of
the surgical wound), grade I of Clavien. Hospital stay was
4 day in all cases, and no operative mortality occurred.

With a median follow-up time of 24 months
(minimum of 12 month and a maximum of 60 months),
there was no evidence of recurrence.

The histopathological study confirmed GISTs in all
specimens. In one patient a simultaneous lesion was
surveyed and resected and a Gastrointestinal Autonomic
Nerve Tumor (GANT) of gastric location was reported.

NR= Not reported; OST= Overall survival time; Resected= Percentage of resected patients over the total of the series.

Table I. Reported experience with surgery for gists from 2000 to 2015 (n >50).
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Author Gastric Diameter Resected Follow-up Recurrence OST
(year)

n cases
Location (%) (cm) (%) (mean, months) (%) (%, 5 years)

DeMatteo et al. (2000) 200 39.0 2.9 86.0 24.0 40.0 NR
Pierie et al.  (2001) 69 61.0 7.9 59.0 38.0 41.0 NR

Wong et al.  (2003) 108 NR NR 100 NR NR 42.0
Lin et al. (2003) 81 54.0 7.5 77.0 NR 39.0 NR
Kim et al. (2004) 86 NR 6.0 85.0 35.7 34.0 NR

Martin et al. (2005) 162 57.0 6.0 100 42.0 26.0 68.0
Wu et a l. (2006) 100 100 NR 85.0 44.0 NR 52.0
Bümming et al. (2006) 259 55.2 NR NR NR 17.0 NR
Bucher et al. (2006) 80 58.0 5.0 90.0 42.0 NR NR

Rutowsky et al. (2007) 335 45.7 2.9 100 31.0 45.0 37.8
An et al. (2007) 111 100 NR NR 23.0 35.0 NR
Richter et al. (2008) 54 50.0 6.1 100 NR 21.0 NR

Hassan et al. (2008) 191 54.0 NR 95.0 63.0 NR NR
Ahmed et al. (2008) 185 52.0 6.7 83.0 81.6 11.0 NR
Silberhumer et al. (2009) 63 100 5.3 100 30 7.0 NR
Cao et al. (2010) 181 59.1 7.0 97.2 NR NR 78.5

Manrique, 2012 103 56.3 9.8 87.4 NR NR 31.1
Schwameis, 2013 159 NR NR 91.4 97.2 NR 54.0
Tielen et al. (2013) 57 NR 12.2 84.0 NR 14.0 77.0
Bellorin et al. (2014) 486 100 NR 100 NR NR NR

Sorour et al. (2014) 92 53.0 NR 97.8 60.0 12.2 81.4
De Vogelaere et al. (2014) 64 94.0 7.9 100 NR 6.3 94.0
Zovak et al. (2014) 54 NR NR 81.5 46.8 NR NR
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DISCUSSION

GISTs are the most frequent mesenchymal neoplasm
developing in the stomach. Their natural history, particularly
those of less than 2 cm in diameter, is still unknown.
Habitually, GISTs have been treated surgically, because there
was no proven role of other therapy modalities such as
chemotherapy or radiation. However, in 1998 it was
discovered that the vast majority of GISTs have oncogenic
gain-of-function mutations of the KIT receptor tyrosine
kinase. That is how follow-up studies have confirmed that
KIT is a useful diagnostic marker and an excellent therapeutic
target. Consequently, in the past years, Imatinib (inhibitor
of KIT kinase activity) has been used as therapy for patients
with advanced, recurrent and metastatic GIST (Heinrich &
Corless; Schindler et al., 2005; Fernández & Parrilla; 2009;
Parikh & Gupta, 2013; Chang et al., 2015), as well as
adjuvant neo-adjuvant protocols (Blay et al.; Reichardt et
al., 2012; Parikh & Gupta; Chang et al.).

On the other hand, there is a lot of evidence that
support the role of surgery in GISTs treatment. In fact,
evidence based on an update provided by the NCCN Task
Force report, supports that surgery remains the treatment of
choice in patients with primary localized and non-metastatic
GISTs (Demetri et al., 2010).

GIST tumors have a number of characteristics that
facilitate their surgery. Despite being able to develop liver
and peritoneal metastases, very rarely give lymphatic
metastases that make it unnecessary an associated
lymphadenectomy in the surgical approach. They develop
expansively but not infiltrative which permit to realize
limited resections (Demetri et al.; Blay et al.; Fernández et
al., 2010; Kasetsermwiriya et al., 2015). If resection of
localized primary GIST is complete, the prognosis is
appropriate, with survival rates of 40–55 % at 5 years
(DeMatteo et al., 2000). In this aspect is fundamental the
exeresis of the complete lesion including the pseudocapsule
to avoid leaving any tumoral foci. In fact, his rupture would
amount to a R2 resection consequently no simple enucleation
is recommended (Pierie et al., 2001; Kasetsermwiriya et al.).

The great majority of published series are smaller
than 50 cases, therefore, the series of Ahmed, An, Hassan,
Martin and Wong with casuisticals higher to 100 cases (Cao
et al., 2010; Ahmed et al., 2008; An et al., 2007; Hassan et
al., 2008; Manrique et al., 2012; Martín et al., 2005; Wong
et al., 2003) are noteworthy, and those from DeMatteo et
al., Bümming et al. (2006) and Rutowsky et al. (2007) with
casuisticals over than 200 treated patients (Bellorin et al.,
2014; Bümming et al.; DeMatteo et al.; Rutkowski et al.).

In Table I the results of diverse published series are
exposed. The analysis of each one of these studies, allow
verification that with a few exceptions there are no large
number series, the majority are retrospective, operated by
open and laparoscopic surgery, with and without the use
of Imatinib, and include primary tumors, recurrences and
even metastases. This great heterogeneity makes it difficult
to analyze the data.

In conclusion, it should be mentioned that although
the results are positive and worthwhile mentioning, the
study includes  a very small number of cases, therefore
they should be considered with caution.

MANTEROLA, C. & OTZEN, T. & MINCIR GROUP. Tumores
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RESUMEN: Los tumores del estroma gastrointestinal
(GISTs), son las neoplasias del mesénquima más comunes del estó-
mago. Su detección es usualmente incidental; y pueden ser únicas o
múltiples. El objetivo de este estudio, es reportar los resultados de la
cirugía en el tratamiento de los GISTs en términos de morbilidad
postoperatoria (MPO) y recurrencia. Serie de casos retrospectiva. Se
incluyeron los pacientes intervenidos quirúrgicamente por GISTs en
la Clínica Mayor de Temuco, Chile, entre los años 2008 y 2015. El
estudio preoperatorio consistió en pruebas diagnósticas generales,
endoscopia y tomografía computarizada abdominal. La variable re-
sultado fue MPO medida a los 30 días del postoperatorio. Otras va-
riables de interés fueron: tiempo quirúrgico y de hospitalización,
mortalidad y recurrencia. El tiempo de seguimiento mínimo consi-
derado fue 12 meses. Se utilizó estadística descriptiva. En el período
en estudio, se operaron 4 pacientes con GISTs. La mediana de edad
fue 67 años y el 50 % de los casos era de sexo femenino. La mediana
del tiempo de síntomas fue 6 meses. La exéresis de las lesiones se
realizó en todos los casos, con una mediana de tiempo quirúrgico de
129 min. La MPO fue 25 % (un paciente desarrolló un seroma de la
herida quirúrgica), grado I de Clavien & Dindo. La estadía hospita-
laria fue de 4 días en todos los casos. No hubo mortalidad; y con una
mediana de seguimiento de 24 meses, no se ha evidenciado
recurrencia. Si bien los resultados son buenos en todas las variables
observadas, es fundamental señalar que se trata de un pequeño nú-
mero de casos; por ende, deben considerarse con precaución.

PALABRAS CLAVE: Tumores del estroma
gastrointestinal; neoplasias del estómago; GIST.
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