
Abstract. Background/Aim: To evaluate whether surgical
intervention was useful in patients undergoing surgery for
gastric gastrointestinal stromal tumors (GISTs), for tumors
≤20 mm in size. Patients and Methods: Between August 2002
and July 2014, 138 patients with GIST underwent surgery at
our Hospital, including 112 patients with gastric GISTs. The
medical records of these patients were retrospectively
reviewed. Results: Postoperative recurrence was observed in
three patients, each having tumors with high mitotic rates
and ≥21 mm in size. In 89 patients undergoing gastric wedge
resection, the incidence of postoperative complications was
10.1%; 5.6% of the patients developed late sequelae, all of
which were mild. The group classified as having tumors
≥21 mm in size had a higher proportion of elderly patients

(p=0.0010), more complications (p=0.0152), and longer
hospi tal stay (p=0.0589). Conclusion: To prevent recurrence,
definitive diagnosis and aggressive resection while the tumor
size is 20 mm or less is recommended. However, because
some patients also carry surgical risks, sufficient
consideration must be given to the needs of individual
patients. 

At present, gastric submucosal tumors (SMTs) are occasio -
nally encountered during the widely practiced health check -
ups in Japan. The majority of the detected gastric SMTs are
classified as gastrointestinal stromal tumors (GISTs).
According to Japanese guidelines, gastric SMTs measuring
more than 20 mm in size are recommended for surgery,
whereas those measuring 51 mm or more are absolutely indi -
ca ted for surgery. Moreover, tumors with malignant features

or those definitively diagnosed as GISTs are also absolutely
indicated for surgery (1, 2). However, because gastric GISTs
have relatively good prognoses (3-5), the risks associated
with the tests required to make a definitive diagnosis, the
subsequent surgical interventions required, and the patient’s
prognosis also need to be considered. Although endoscopic
ultra sound-guided fine-needle aspirations (EUS-FNAs)
enable generally safe definitive diagnoses (6-8), the
procedure requires for specific devices and skills. At the
Department of Gastroenterology of our hospital, EUS-FNA
has been aggressively introduced and performed on many
surgical patients with GISTs 20 mm or less in size to make
definitive diagnoses. In addition, emer gent surgeries have not
been necessary for EUS-FNA-induced perforations during
the same period. On the other hand, the surgical risks have
not been well-examined.

In the present study, we retrospectively assessed the
current status of patients who had undergone surgery for
gastric GISTs at our Hospital in order to determine whether
intervention (resection) is absolutely necessary for gastric
GISTs of 20 mm or less in size.

Patients and Methods

Between August 2002 and July 2014, 138 patients with GIST
underwent surgery at our hospital, including 112 with gastric
GISTs. The medical records of these patients were retrospectively
reviewed. Forty-nine (43.8%) patients had tumors 20 mm or less
in size, 46 (41.0%) had tumors 21-50 mm, and 17 (15.2%) had
tumors 51 mm or more in size. Tumors in seven (14.3%) patients
with tumors 20 mm or less in size had high mitotic rates [≥6/50
high-power fields (HPF)]. This relatively large number indicates
that even if the tumor size was small, there were some recurrence
risks after resection. Moreover, similarly high mitotic rates were
observed in 10 (21.7%) patients with 21-50 mm tumors and in
two (11.8%) patients with ≥51 mm tumors (Table I). Twelve
patients in this study met the criteria for a recurrence rate of
≥10%, based on the 2006 Miettinen classification(4). For
prevention of recurrence in such patients, resection while the
tumor is 20 mm in size or less seems preferable.
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Health checkup was the most common reason leading to tumor
detection (90 patients, 80.4%). Other reasons included self-
awareness of symptoms, such as hemorrhagic stool due to tumor
hemorrhage, and abdominal masses (Table II). In each of the
patients with tumors of ≤20 mm, the definitive diagnosis was made
using EUS-FNA.

Out of the 112 patients, recurrence was observed in three, all of
whom had a tumor mitotic rate of ≥6/50 HPF. The tumor sizes in
these patients were 21-50 mm (one patient; recurrence rate of 10%)
and ≥51 mm (two patients; recurrence rate of 100%).

The surgical procedures were gastric wedge resection in 105
patients, total gastrectomy or distal gastrectomy or proximal
gastrectomy in six, and an exploratory laparotomy in one. The
reason why gastric wedge resection was not applicable to patients
undergoing total gastrectomy or distal gastrectomy or proximal
gastrectomy was assumed to be a concern because wedge resection
might cause stomach deformities and dysfunction due to the large
tumor size (≥42 mm, all patients), intraductal or intramural tumor
morphology (five patients), or tumors located near the
esophagogastric junction (two patients).

To elucidate the intra- and postoperative impact of surgery,
various clinical factors were evaluated in 89 patients, excluding
those simultaneously undergoing surgery for other diseases
(cholecy stectomy, hepatectomy, mastectomy, inguinal hernia, etc.),
among the 112 patients who underwent gastric wedge resection due
to gastric GIST. Laparoscopic surgery was performed in 58 patients.
The techniques employed for the gastric wedge resection were
mechanical resection-anastomosis using a linear stapler or
fullthickness resection with manual suturing.

For statistical analysis, χ2 tests were performed to analyze sex,
sequelae, and complications; t-tests were performed to analyze age;
and Wilcoxon rank sum tests were performed for operative time,
volume of blood loss, length of hospital stay, and follow-up period.

Results

The mean intraoperative blood loss was 53.1 (±173.3) g, with
a mean operative time of 104 (±61.0) min. Only one patient
developed an intraoperative complication (poor bleeding

control) and required conversion from a laparoscopic
procedure to a laparotomy. The mean postoperative hospital
stay was 11 (±8.7) days. Postoperative complications were
observed in nine patients. Except for an intraabdominal
abscess in one patient and wound infections in two, the
postoperative complications were those affecting systemic
conditions: pneumonia (n=2), urinary tract infection (n=2),
adhesive ileus at a previous appendectomy site (n=1), and a
rib fracture due to a fall during hospitalization (n=1).
According to the Clavien-Dindo postoperative complication
classification criteria, four patients had grade I, four had grade
II, and one had grade IIIa complications. In the patient with a
grade IIIa complication, intra-abdominal abscess drainage,
under EUS guidance, into the stomach was performed.

Data on postoperative sequelae were collected from
medical records. The mean follow-up period was 802.3
(±671.0) days. At discharge, none of the patients had any
sequelae. On the day of the last outpatient visit, five patients
(5.6%) presented with complaints. Because one patient with
complaints was not followed-up, the patient’s long-term
course remains unknown. The remaining four patients had
reflux esophagitis (one patient) and a hiatal hernia (one
patient), but no abnormalities were found in the other two
patients by gastrointestinoscopy. Moreover, oral medications
were administered only to the patient with a hiatal hernia,
which was relieved by Kampo preparations. In the four
patients followed-up, none of the sequelae were considered
to be consequences of surgeries.

Patient outcomes were also compared between those with
≤20 mm tumors (n=41) and those with ≥21-mm tumors
(n=48) (Table III). The mean ages were 61.5 (±11.2) years
and 69.6 (±11.0) years, respectively, with the latter being
significantly older (p=0.001). The mean intraoperative blood
loss were 16.5 (±25.7) g and 84.9 (±233.7) g, respectively,
showing that the blood loss tended to be larger in patients
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Table I. The relationship between tumor size and the number of mitoses
among all resected gastric GISTs. There was no definitive difference
between the ≤20 mm tumor size group and the 21-50 mm group
regarding the frequency of mitoses ≥6/50 HPF (p=0.3436). On the other
hand, the ≥51-mm group had fewer mitosis (p=0.5351). 

Tumor size Number of mitoses/50 HPF Total

≤5 ≥6

≤20 mm 42 7 49
21-50 mm 36 10 46
≥51 mm 15 2 17

Total 93 19 112

HPF: Microscopic high-power field.

Table II. Chief complaint leading to diagnosis.

No symptoms (health check) 90 cases 80.4% (≤20 mm: 43 cases)
Upper gastrointestinal study 
(fiber or radioscopy), US, CT, MRI

Symptomatic tumor bleeding 9 cases 8.0% (≤20 mm: 0 cases)
hematemesis, melena, 
blackish feces, anemia

Probable abdominal mass 1 case 0.9% (≤20 mm: 0 cases)

Other symptoms 12 cases 10.7% (≤20 mm: 6 cases)
abdominal pain, epigastralgia, 
body weight loss, etc.

US, Ultrasonography; CT, computed tomography; MRI, magnetic
resonance imaging.



with larger tumors. The mean operative times were 98.4
(±66.0) min and 108.2 (±56.6) min, respectively, showing
that the operative time also tended to be longer for these
patients. The mean length of post operative hospita li zation
was 9.6 (±3.6) days and 12.1 (±11.4) days, respectively,
showing that the hospital stay also tended to be longer
(p=0.0589). Significantly more intra- and post operative
complications were observed in the group with larger tumors
(9 vs. 1 patient; (Table IV, p<0.016). Sequelae were observed
in four patients of the small tumor group and in one patient
of those with large tumors, with the incidence being higher
in the former, but not significantly so. Detailed examinations
of individual patients revealed that four patients had lesions
located near the cardia or on the lesser curvature and one
patient had a lesion located on the fundus among those who
had undergone resection of the short gastric arteries.

Discussion

In Japan, gastric SMTs, especially gastric GIST, are often
detected and treated according to the Japanese guidelines (1).
These guidelines state that surgery is indicated even for small
SMTs if they present with malignant findings or are
definitively diagnosed as GIST. The examination of patients
with recurrence, based on the Miettinen classification (1, 4)
and our data, suggests that GIST resections, even when the
tumor is 20 mm in size or less, may be useful for preventing
recurrence, as also reported previously (2). Advances (non-
resectable or recurrenct GIST) in drug therapy have yielded
relatively long-term survival, as demonstrated by 5-year
survival rates of 50% or higher (9-11). Nevertheless,
recurrence makes achieving a cure difficult. 

In assessing the validity of treating gastric GISTs
measuring 20 mm in size or less, the risks associated with
the tests required to make a definitive diagnosis (EUS-FNA,
etc. at present) (6-8) and surgical risks should be considered. 

In the present study, which targeted patients undergoing
surgery for gastric GISTs, we examined 89 patients
undergoing gastric wedge resection, excluding those
simultaneously treated for other diseases. Considering the

operative time, volume of blood loss, length of hospital stay,
and other findings, no major risks were identified that
suggest a need to avoid surgery, and the postoperative
sequelae were mild. Even small tumors may have an impact
on sequelae, depending on their location (12); thus, attention
to the tumor sites (proximity of the cardia and lesser
curvature) is also required. However, if tumors grow during
a follow-up period without resection, gastric wedge resection
may become inadequate, and the need for distal, proximal or
total gastre ctomy, and the incidence of sequelae will increase
(13, 14). Thus, surgical intervention for tumors of 20 mm in
size or less seems to be of significance.

The comparison between patients with tumors ≤20 mm
and those with tumors ≥21 mm (Table III) showed that
tumors of 21 mm or more were more common in elderly
patients. This might be because elderly patients are less
likely to undergo health check-ups, or that they may have
been only monitored until the tumors became large; however,
neither possibility is certain. Tumors of 21 mm or more were
associated with a higher incidence of postoperative
complica tions and thus with a longer hospital stay, although
there might have been an impact of the large number of
elderly patients. Because postoperative complications are
more likely in elderly patients, surgery should be performed,
giving sufficient consideration to the patient’s preoperative
general condition and the balance between gastric GIST
recurrence and survival prognosis.

Conclusion

Gastric GISTs that are of 21 mm or larger in size have higher
rates of recurrence. Prior to the follow-up of gastric SMTs
of 20 mm or less, detected during health checkups, definitive
diagnoses using EUS-FNA are useful. The pre ferable
therapeutic strategy is gastric wedge resection. However,
even if gastric wedge resection is indicated, depending on
the tumor site, complications or mild sequelae may occur,
particularly in elderly patients. When surgical intervention is
performed, the risks and prognosis should be sufficiently
considered.
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Table III. Clinical characteristics of 89 patients undergoing gastric
wedge resection. Data are frequencies or the mean±SD

Tumor size ≤20 mm ≥21 mm p-Value
N=41 N=48

Sex, Male:Female 11:30 18:30 0.2824
Age (years) 61.5±11.2 69.6±11.0 0.0010
Operative time (min) 98.4±66.0 108.2±56.6 0.4182
Blood loss (g) 16.5±25.7 84.9±233.7 0.1572
Hospitalization (days) 9.6±3.6 12.1±11.4 0.0589

Table IV. Complications in the 89 patients undergoing gastric wedge
resection.

Tumor size ≤20 mm ≥21 mm p-Value
N=41 N=48

Operative or perioperative 1 9 0.0152
complications
Postoperative complication

Prior to discharge 0 0
After discharge 4 1 0.1171

Follow-up interval (days) 790.0±656.1 812.9±697.2 0.9639
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