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Abstract

Aim To review management, outcome and the lessons
learnt from a laparoscopic approach to GISTs.

Method All cases of GIST presenting to the upper GI
MDT between 2000 and 2006 were reviewed. Presentation,
preoperative investigations, management and follow-up
were recorded. Surgical resection using a laparoscopic
approach, where feasible was the preferred management.
Results 25 consecutive patients that included one
oesophageal, three oesophago-gastric, 19 gastric and two
smallbowel GISTs were treated between 2000 and 2006.
There were 11 male and 14 females with a median age of
68 (25-90) years. Clinical presentation was: gastrointesti-
nal bleed 15, pain 6, dysphagia 2, anaemia 3, weight loss 1,
and asymptomatic 2. Out of 25, four were inoperable and
treated with imatinib. 17 laparoscopic (including 2 con-
versions) and four open procedures were performed. Two
(both GISTs close to the oesophago-gastric junction) re-
quired reoperation due to surgical-related morbidity. Of the
25, five were high-, 11 intermediate- and nine low-risk
GISTs. No recurrences in follow-up (median 24, range 6—
75) months was observed.

Conclusion GISTs can safely and effectively be treated
laparoscopically although larger GISTs in difficult ana-
tomical locations may require open surgery.
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Gastrointestinal stromal tumors (GISTs) are rare tumors
and represent 0.1-3% of all gastrointestinal cancers with an
estimated incidence of 15/million [1-3]. There are
approximately 900 new cases a year in the UK. The term
GIST was coined in 1983 [4]. The tumor originates from
the interstitial cells of Cajal and are characterised by the
overexpression of the tyrosin kinase receptor KIT [5]. The
stomach (60%) has been identified as the most common
site for GISTs followed by 15% each within the small and
large bowel [6-10]. Surgery provides the most effective
treatment for resectable GISTs [11]. Several retrospective
analyses report resection rates of 70-86% [12]. Lymph
node metastases are rare and localised resection with a
clear margin of 1 to 2 cm appears to be an adequate
treatment [13, 14]. Recent evidence has shown that sur-
vival is dependent on tumor size and histological features
rather than the extent of resection [6]. Many GISTs can
therefore be treated without major anatomical resections
[15] and are suitable for minimally invasive surgery; this is
especially true for gastric GISTs [10, 11, 16—-19]. The aim
of this study was to review presentation, management,
follow up and lessons that were learnt from the laparo-
scopic approach to gastrointestinal stromal tumors pre-
senting to the upper GI unit over the last six years.

Materials and methods

The operative and histopathological database was reviewed
to identify all GISTs presenting to the upper gastrointes-
tinal multidisciplinary meetings from 2000 to 2006. Patient
demographics, clinical presentation and anatomical loca-
tion of the tumors were analyzed. Perioperative parameters
measured included operative timings, postoperative
recovery including morbidity, mortality and length of
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Table 1 Patient Demographics and Presentation

Table 2 — Management & Recovery of 25 GIST patients

I. Age (years)

Median 68 (25-90)
II. Gender
Male:female 11:14
III. Clinical presentation
Gastrointestinal bleed 15 (60%)
Pain/discomfort 6 (24%)
Dysphagia 2 (8%)
Asymptomatic 2 (8%)
Weight loss 1 (4%)
Anaemia 3 (12%)
IV. Primary tumor site and Extent of disease (at presentation)
Oesophagus 1 (4%)
Oesophago-gastric 3 (12%)
Stomach 19 (76%)
Small bowel (Jejunum) 2 (8%)
Metastases 4

hospitalisation. Tumor histopathologic characteristics
including size, presence of necrosis and ulceration,
immunohistochemistry, and mitotic activity were also re-
viewed.

After initial diagnoses, computerised tomography and
endoscopic ultrasonography were performed to complete
the staging. Where anatomically and oncologically feasi-
ble, the intent was to treat patients laparoscopically. Those
considered unsuitable for resection were discussed in the
multidisciplinary meetings and started on imatinib therapy.

Postoperatively, nasogastric tubes were used routinely
for GISTs of the foregut. A nonionic swallow was per-
formed for the cases involving the oesophagus and oeso-
phago-gastric junction. Patients were discharged following
tolerating a regular diet.

Patients were routinely followed up in the clinic initially
on a three-monthly basis for the first two years, every six
months for the next two years and then yearly. An oeso-
phagogastroduodenoscopy and computerised tomography
was obtained yearly.

Data are expressed in percentage and median.

Results

Twenty five consecutive patients with gastrointestinal
stromal tumor were treated between 2000 and 2006. There
were 11 men and 14 women with a median age of 68 years.
The primary presenting symptoms for our patients are
summarised in Table 1, with the gastrointestinal bleed
being the commonest noted in 15 (60%). The stomach was
the commonest site of GIST, identified in 19 (76%) pa-
tients.
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II. Treatment

A. Medical 4 (16%)
B. Surgery 21 (84%)
(i) Laparoscopic 15 (71%)
Laparoscopic excision GIST 2
(oesophago-gastric junction)
Laparoscopic stapled wedge 11
resection stomach
Laparoscopic partial gastrectomy and Roux 1
reconstruction
Laparoscopic excision GIST jejunum 1
(ii) Open 4 (19%)
Right thoracotomy and local excision
GIST oesophagus
Wedge excision stomach & left
radical nephrectomy
Subtotal gastrectomy
Total gastrectomy
(iii) Lap converted open 2 (10%)
Transhiatal oesophago-gastrectomy
(oesophago-gastric)
Excision of jejunal GIST
(iv) Reoperations 2 (10%)

Twenty five patients underwent preoperative oeso-
phagogastroduodenoscopy and one capsular enteroscopy.
In addition, for staging all 25 patients underwent abdomi-
nal computerised tomography (CT) scan and 11 (44%) also
had an endoscopic ultrasound. One patient with gastric
GIST had an incidental left renal cell carcinoma.

Of the 25, 21 (84%) patients had successful surgical
resections (Table 2). Four (16%) were inoperable at pre-
sentation, all were GISTs in the stomach. Three had liver
metastases and another patient was suffering from a diffuse
B cell lymphoma. This group were treated with imatinib
and had a median survival of 29 (3—54) months.

Of the 21, 17 had laparoscopic (including two conver-
sions) and four had open procedures (Table 2). One patient
with oesophago-gastric GIST had laparoscopic converted
to an open procedure due to its large size (8 cm) and dif-
ficult assess. Similarly, another patient with jejunal GIST
had laparoscopic converted to an open procedure due once
again to difficult access. Of the 15 gastric GISTs, 12
underwent laparoscopic and three had open operations. The
median operating time, oral diet and hospital stay for the 15
patients undergoing laparoscopic GIST resections were 90
mins, 5 and 7 days respectively. Two patients with oeso-
phago-gastric GISTs had major morbidity with anastomotic
leaks from staple lines. One following laparoscopic
resection had a leak detected on a postoperative contrast
study. He was reoperated and had a protracted postopera-
tive period from chest complications. The second patient
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converted to an open procedure during his initial operation,
had a clinical leak within 24 hours requiring a reoperation.
His postoperative recovery was uneventful. The median
operating time, oral diet and hospital stay for the six pa-
tients undergoing open (including the two conversions)
resections were 135 mins, 7 and 12 days, respectively.

The median follow-up for our study was 24 (6-75)
months. Of the 21 postresection patients, 14 (67%) have
undergone  oesophagogastroduodenoscopy.  Seventeen
(81%) of the 21 patients have no signs of recurrence in
their follow-up CT scan. The other four are awaiting their
first one-year follow up investigations.

Histopathology and immunohistochemistry (Table 3)

The median tumor size for this study was 6 cm (2—-11cm)
and the median tumor size resected laparoscopically and
open was 5.5 (2—-11) cm and 7.5(3—10) cm respectively. Of
the 21 resections, mucosal ulceration was noted in four
(19%) and tumor necrosis in seven (33%) patients. All
lesions had negative resection margins.

Following the GIST risk criteria [20], of the 25 patients,
five were high-risk, 11 intermediate-risk and nine low-risk
patients (Table 3). The high-risk oesophago-gastric GIST
had laparoscopic converted to an open procedure. Of the
four high-risk stomach GISTs, three were treated medically
with imatinib due to metastases and subsequently died and
the fourth one had a successful laparoscopic resection.

The single oesophageal and two oesophago-gastric
intermediate-risk GISTs were treated through open and
laparoscopic procedures respectively. Of the eight inter-
mediate-risk stomach GISTs, five had laparoscopic resec-
tions and three had open procedures.

Of the seven low-risk stomach GISTs, six had laparo-
scopic resections. The one low-risk stomach GIST treated
medically with imatinib due to co-existent diffuse B cell
lymphoma died after three months. Of the two low-risk
jejunal GISTs, one had laparoscopic and the other had
laparoscopic converted to an open procedure.

Discussion

Gastrointestinal stromal tumors (GISTs), although rare, are
the most common mesenchymal tumors of the gastroin-
testinal tract. GISTs predominantly occur in older Cauca-
sian adults with no significant sex difference [6, 11].
Presentation depends on size and location of the tumor
[20]. Gastrointestinal bleeding (50%) is the most common
presentation, followed by abdominal pain (20-50%) and
obstruction (20%) and approximately a third are detected
incidentally [1].

Surgery is the preferred management for GISTs where
feasible. There is still debate regarding the most appro-

Table 3 Histopathology and immunohistochemistry

1. Size (cm) Number
<2
2-5 10 (40%)
6-10 12 (48%)
>10 3 (12%)
2. Cell type
Spindle cell 20 (80%)
Epitheloid 3 (12%)
Mixed 2 (8%)
3. Immunohistochemical markers
CD117 22 (88%)
CD34 17 (68%)
Smooth muscle actin 8 (32%)
S100 3 (12%)
Vimentin 1 (4%)
Desmin 2 (8%)
4. Mitotic count in 50 high-power fields of the primary tumor
<2 14 (56%)
2-5 5 (20%)
6-10 6 (24%)
>10
5. Risk of recurrence (20)
Location Low Intermediate  High
Oesophagus 1
Oesophago-gastric junction 2
Stomach 7 8 4
Jejunum 2
9 (36%) 11 (44%) 5 (20%)

priate operative approach and the extent of resection re-
quired. The aim of surgery is the complete removal of the
tumor with negative resection margins [6, 9] and where
ever possible with the preservation of anatomical function.
Lymph node metastases are very rare and routine lym-
phadenectomy is not required [6, 21]. Wedge resection of
gastric GISTs has been widely reported to be successful [3,
7,9, 10, 22, 23]. There is also evidence that laparoscopic
resection of GISTs is effective [24-27] with minimal
morbidity and no reported mortality [15]. If a laparoscopic
approach is contemplated, several factors including patient
characteristics, tumor size, location, invasion as well as the
surgeon’s experience and expertise need to be considered
[15]. The aim of laparoscopic surgery should be complete
removal of the tumor with clear resection margins. Tumor
rupture during laparoscopy should be avoided, as perito-
neal seeding affects disease free period and overall survival
[28]. Tumor size and location may warrant more extensive
surgery and an open approach may be preferred [29, 30].
In this study of 25 patients, 21 were deemed suitable for
surgical resection. 15 (60%) had successful laparoscopic
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resections (two oesophago-gastric junction, 12 stomach
and one jejunum). Two GISTs located each in the oeso-
phago-gastric junction and jejunum had laparoscopic con-
verted to open procedures because of their difficult access
and tumor size. Three (one oesophagus and two stomach)
other GISTs had planned open procedures, once again
because of their size and location, and the fourth underwent
simultaneous left radical nephrectomy.

Resection margins were clear in all cases, confirming
the oncological safety of laparoscopic approach. Evidence
suggests that tumor size singularly is not a contraindication
to the laparoscopic approach [15] is also supported by our
laparoscopic removal of an 11 cm gastric GIST. Increasing
surgical expertise with laparoscopic upper gastrointestinal
surgery together with advancement in laparoscopic instru-
mentation has made laparoscopic approach to GISTs all the
more appealing. The combination of a large tumor and
difficult location (oesophagus/oesophago-gastric junction/
proximal stomach) can make laparoscopic approach all the
more challenging. In this study, those patients converted to
an open procedure or having an open procedure initially
(one oesophageal, one oesophago-gastric junction, two
proximal stomach GISTs, and one jejunal) had a median
tumor size of 9 cm. The two patients requiring reoperation
due to the staple line leakage had GISTs located in the
oesophago-gastric junction. Large GISTs around the
oesophago-gastric junction may be a challenge laparo-
scopically and an open approach should be considered.

GISTs have an increasing malignant potential based on
tumor size and mitotic count. These parameters should be
used to assess prognosis in all cases [20, 31, 32]. The risk
of disease recurrence increases on the basis of size >5 cm
and mitotic number >5/HPF from low through intermediate
to high [20, 33]. Most recurrences occur within the first two
years following surgery [7] and follow-up should be
stratified according to the risk [34]. Median survival for
metastatic/irresectable GISTs ranges from 6-18 months
approximately [35]. Chemotherapy and radiotherapy are
ineffective [2]. Imatinib (glivec) is currently the only ap-
proved treatment for KIT-positive malignant metastatic or
unresectable GISTs [33]. Four patients receiving imatinib
in our study had a median survival of 29 months.

GISTs have an unpredictable behavior and even with
risk stratification careful follow up is required. Even
though the majority of those GISTs likely to recur after
surgery will do so within two years, follow-up beyond this
period would seem sensible. A recent population-based
study of intermediate-risk primary GISTs (<5cm and 6-10/
5 OHPFs or 5-10 cm and <5/50 HCF) treated surgically
found no tumor recurrences or metastases, no tumor related
death and no differences in survival compared with the
age- and sex- matched general population [36]. There is
also evidence of patients with localised disease have a 93%
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five-year survival [29]. In this study, 95% of the operated
patients were in low or intermediate-risk GIST group and
there have been no recurrences with a median follow up of
24 months.

GISTs of the fore- and midgut can safely and effectively
be treated laparoscopically with good results, although
larger GISTs in difficult anatomical locations should
preferably be approached through open surgery.
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