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Dans la prise en charge pluridisciplinaire des tumeurs stromales de l’appareil digestif (TSAD), les approches anatomopathologiques, radiologiques, chirurgicales et oncologiques doivent être concertées. La
chirurgie forme la base du traitement des TSAD non métastatiques et
résécables, mais pour ainsi dire toutes les TSAD sont associées à un risque
de métastases. À raison de 400 mg/jour, avec ou sans chirurgie, l’imatinib
est le traitement de première intention recommandé dans les cas de
TSAD récurrentes ou métastatiques. Une dose plus forte peut être envisagée chez les patients dont la maladie progresse, qui développent une
résistance secondaire ou qui présentent des caractéristiques génotypiques
spécifiques. Il n’est pas à conseiller d’administrer l’imatinib en traitement
adjuvant ou néo-adjuvant pour les TSAD non métastatiques résécables.
L’imatinib néo-adjuvant peut être considéré lorsque la chirurgie risque
d’entraîner une morbidité importante ou la perte de fonction d’un organe.
Une tomodensitométrie de suivi est recommandée tous les trois à six mois,
pendant au moins cinq ans. Les patients qui présentent une maladie métastatique doivent continuer de prendre l’imatinib en raison du risque élevé
de récurrence à l’arrêt du traitement. Le traitement doit être maintenu
jusqu’à ce que la maladie se remette à progresser ou jusqu’à ce que les
effets indésirables soient devenus intolérables. Si l’augmentation de la
dose d’imatinib ne donne pas de résultats, on peut faire l’essai clinique de
nouveaux agents, seuls ou en association. Les présentes recommandations
ont été élaborées lors de la réunion d’un sous-comité pour la chirurgie, qui
a été suivie d’une rencontre du comité consultatif complet, à Toronto,
Ontario, en avril 2005, avec le soutien de Novartis Pharmaceuticals
Canada Inc.

astrointestinal stromal tumours (GISTs) are the most common mesenchymal tumours of the gastrointestinal (GI)
tract, representing approximately 0.2% of all GI tumours. They
are believed to arise from, or share a common stem cell with, the
interstitial cells of Cajal. GISTs are found primarily in the stomach (60% to 70% of cases) and small intestine (30%), but may
also occur in the colon/rectum and esophagus (1,2). GISTs have
characteristic histological and immunohistochemical features.
Most display a spindle cell-type histology, although epithelioid
or mixed cell-type patterns have also been described (1).

The incidence of GIST is not well established due to a previous lack of pathological criteria and more recent changes in
nomenclature. A Swedish study (3) has estimated an incidence of primary GIST of 14.5 and a prevalence of 129 per
million population.
Tumour size and mitotic index have been shown to have
prognostic value (4,5), and are the criteria used to stratify
risk in the current United States National Institutes of
Health guidelines (Table 1) (6). In a large case series by
Miettinen et al (7), 86% of GISTs larger than 10 cm and

In the multidisciplinary management of gastrointestinal stromal
tumours (GISTs), there is a need to coordinate the efforts of pathology,
radiology, surgery and oncology. Surgery is the mainstay for resectable
nonmetastatic GISTs, but virtually all GISTs are associated with a
risk of metastasis. Imatinib 400 mg/day with or without surgery is the
recommended first-line treatment for recurrent or metastatic GIST; a
higher dose may be considered in patients who progress, develop secondary resistance or present with specific genotypic characteristics.
Adjuvant or neoadjuvant imatinib is not advised for resectable nonmetastatic GISTs. Neoadjuvant imatinib may be considered when
surgery would result in significant morbidity or loss of organ function.
Follow-up computed tomography imaging is recommended every
three to six months for at least five years. Patients with metastatic
disease should be continued on imatinib due to the high risk of recurrence on discontinuation of therapy. Treatment should be continued
until there is progression or intolerable adverse effects. If dose escalation with imatinib fails, a clinical trial with novel agents alone or in
combination may be considered. The present recommendations were
developed at a surgical subcommittee meeting and a subsequent full
Advisory Committee meeting held in Toronto, Ontario, in April 2005,
under the sponsorship of Novartis Pharmaceuticals Canada Inc.
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TABLE 1
Risk stratification of gastrointestinal stromal tumours
Risk

Size (cm)

Mitotic count (per 50 HPF)

Very low

<2

<5

Low

2–5

<5

<5

6–10

5–10

<5

Intermediate
High

>5

>5

>10

Any mitotic rate

Any size

>10

Data from reference 6. HPF High-power field

with more than five mitoses/50 high-power fields (HPF)
metastasized compared with 2% to 3% of tumours smaller than
10 cm and with fewer than five mitoses/50 HPF. The prevalences of the various risk strata are estimated to be 30.9 per
million for high risk/malignant (24%), 24.2 per million for
intermediate risk (19%) and 74.1 per million for low risk/very
low risk (57%) (3). GISTs that were formerly classified as
benign are now known to have malignant potential (8); therefore, all GISTs should be stratified for risk of recurrence.
Historically, long-term outcomes for metastatic GIST were
poor. Surgical resection remains the cornerstone of therapy for
GIST but recurrence is common. GISTs are resistant to conventional chemotherapy and radiation therapy; unresectable
GISTS were generally considered to be untreatable before the
advent of molecular-targeted therapy with imatinib mesylate.
In an analysis of cases identified between 1983 and 2000,
Nilsson et al (3) reported that 44% of symptomatic, clinically
detected GISTs were either high risk or malignant, with median
survival of 3.4 years and 1.4 years, respectively.
The treatment of advanced GIST was dramatically altered
with the advent of imatinib, a potent and selective inhibitor of
tyrosine kinase (TK)-signalling enzymes such as KIT, plateletderived growth factor receptor (PDGFR) and ABL. Most
GISTs exhibit activating mutations of the KIT or PDGFRalpha (A) (9,10). Approximately 95% of the tumours express
KIT protein (CD117) (9). A majority of GISTs will be found
to have mutations in the KIT gene, which are in-frame and
result in isoforms with constitutive kinase activity but do not
necessarily explain the overexpression of the molecule (11,12).
Activation occurs most commonly in the membrane region,
with mutations in exon 11 (approximately 70% of GISTs) or
exon 9 (approximately 10%) domains of the receptor (11).
Less common are mutations occurring in the TK domain
(exons 13 and 17) (13). Approximately 5% to 7% of GISTs
have mutations in the PDGFRA gene in domains with high
similarity to those found in the KIT gene (10).
In a phase I study of imatinib (400 mg to 1000 mg per day
in 35 patients with advanced GIST), stable disease
(13 patients) or a partial response (19 patients) was achieved
in 91% of subjects at 10-month follow-up (14). The phase III
North American Sarcoma Intergroup trial, which included the
United States cooperative oncology groups and the National
Cancer Institute of Canada Sarcoma Group, reported a 71%
progression-free survival and 86% overall survival at
12 months in patients with advanced GIST treated with imatinib 400 mg/day (15).
Response to imatinib is positively correlated with exon 11
mutations; the reported one-year survival in advanced GIST is
158

estimated to be approximately 90% (16). Response is somewhat reduced in patients with an exon 9 mutation. Blackstein
et al (17) have recently reported that the 5% of GISTs that are
KIT-negative may demonstrate a partial response to imatinib
400 mg/day to 800 mg/day, warranting a therapeutic trial of
imatinib regardless of CD117 expression.
To address the rapid changes in GIST management resulting from imatinib therapy, clinical practice guidelines have
recently been published by the United States National
Comprehensive Cancer Network (NCCN) (18) and the
European Society of Medical Oncology (ESMO) (19).
The Canadian Advisory Committee on GIST was formed
with an unrestricted grant from Novartis Pharmaceuticals
Canada Inc to review the growing body of data on the pathogenesis, pathology and treatment of GIST, and to address treatment issues pertinent to Canadian clinical practice. Following
the Canadian Advisory Committee interim report in 2004
(20), the Pathology and Surgical-Oncology Subcommittees
developed recommendations, which were presented to the full
Committee of medical oncologists, pathologists, surgeons and
radiologists in April 2005. The following is the group’s updated
consensus on the diagnosis and treatment of metastatic and
nonmetastatic GIST.

CONSENSUS RECOMMENDATIONS
A multidisciplinary approach, involving pathology, radiology,
surgical oncology and medical oncology, is needed to optimize
the management of GIST.
Pathology
GISTs typically present as a single tumour nodule; infrequently,
multiple nodules may be present. Individual small tumours
appear well-circumscribed. Histologically, GISTs are most
commonly composed of spindle cells arranged in short fascicles
or whorls; occasionally, an epithelioid pattern with a diffuse or
nested arrangement, or a mixture of both, may be seen.
Tumour cells appear uniform and oval-shaped, with indistinct
cell borders, fine chromatin in the nuclei and inconspicuous
nucleoli. In approximately 10% of GISTs, fibrillary or hyaline
eosinophilic structures (skeinoid fibres) can be visualized (21).
Necrosis, mucosal invasion and mitotic index are adverse prognostic factors.
Recommendations
1. The pathology report should record the location and maximum size of the tumour, as well as the margin status. For
microscopic examination, it is recommended that one tissue block be submitted for each 1 cm size of the tumour,
with closest margins and adjacent tissue included in the
sampling. The general description should record the cellularity of the tumour (low/moderate/high), the degree of
cytological atypia (minimal/moderate/marked) and morphology (spindled/epithelioid/mixed). Features of aggression to be reported include necrosis, invasion of the lamina
propria/mucosa, presence and site of metastases, status of
margins and index of proliferative activity (mitotic count
per 50 HPF); assessment of nuclear proliferation with
Ki67/Mib-1 is optional.
2. An immunohistochemical profile is important to confirm
the diagnosis, to rule out morphological mimics and to
assess the potential response to imatinib treatment. The
Can J Gastroenterol Vol 20 No 3 March 2006
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recommended immunohistochemical panel should include
vimentin, CD117, CD34, smooth muscle actin, S100 protein and desmin (Table 2). Approximately 95% of GISTs
are positive for CD117, 60% to 70% are positive for
CD34, 30% to 40% are positive for smooth muscle actin,
5% are positive for S100 protein and 1% to 2% are positive for desmin. There is evidence that protein kinase Ctheta antibody may also be useful to differentiate GISTs
from GIST mimickers (22).
3. Mutational analysis at an expert centre can be done to confirm a diagnosis of GIST. In cases of a doubtful diagnosis of
GIST after histology and immunohistochemical profiling,
mutational analysis can be done to help diagnose a GIST
when a mutation is present. It should be noted that CD117
is also positive in melanomas and pecomas (perivascular
epitheliod cell tumour) which can also arise in the intestinal
tract. However, a growing body of evidence suggests that all
cases should be considered for genotyping to guide the clinical management (type of therapy, dosing issues) of patients
with GIST.
4. Approximately 5% of GISTs are CD117-negative. If such a
tumour is suspected, it should be referred for mutational
analysis of the KIT and PDGFRA genes (23). It should be
noted that a subset of CD117-negative GISTs may have
imatinib-sensitive mutations (24,25).
5. Synoptic reporting is advised and should include the site
and size of the tumour, the mitotic index, CD117
immunoreactivity, margin status, site(s) of metastases and a
statement regarding the likely biological behaviour, using
the United States National Institutes of Health guidelines
(Table 1), when resection for cure has been carried out.
Imaging
Recommendations
1. The recommended imaging modalities are computed
tomography (CT), magnetic resonance imaging (MRI) and
fluorine-18-fluoro-deoxyglucose positron emission tomography (FDG-PET), if available (26). The optimal approach
is a combination of PET and CT, which more precisely
delineates lesions, notably in early-stage disease, and has
been shown to provide additional prognostic information
than either modality alone (27).
2. Small tumours found incidentally on endoscopy should be
evaluated with CT or endoscopic ultrasound. Unenhanced
CT is generally useful to detect most lesions and for detecting intratumoural hemorrhage. Triphasic imaging is
required to avoid misinterpretation of hepatic lesions that
appear following imatinib treatment, and which may not
represent new or progressive disease. MRI is generally preferred for preoperative staging of rectal GISTs. FDG-PET, if
available, is advised when information on early tumour
response to imatinib is needed, in particular to detect primary resistance of borderline resectable GISTs so that timely
resection can be scheduled before progression occurs.
3. Treatment response to imatinib should be classified according to Response Evaluation Criteria In Solid Tumors
(RECIST) guidelines (27), which require measurement of
individual tumours at baseline. Changes in tumour size over
subsequent serial imaging should be noted.
4. Tumour size alone has been reported to be an unreliable
indicator of early response to imatinib (28). It is also
Can J Gastroenterol Vol 20 No 3 March 2006

TABLE 2
Recommended immunohistochemistry panel and the
expected immunopositivity of selected neoplasms
Antibody

Per cent positive

Vimentin

100

Immunoreactive neoplasms
Mesenchymal tumours

CD117

95

GISTs, melanoma, pecoma

CD34

60 to 70

Solitary fibrous tumours, spindle-cell
lipoma, peripheral nerve sheath,
vascular tumours

Smooth muscle

30 to 40

Smooth muscle, myofibroblastic tumours

actin
S100 protein

5

Melanocytic, peripheral nerve sheath,
granular cell tumours

Desmin

1 to 2

Smooth muscle tumours

GIST Gastrointestinal stromal tumour

important to note changes in tissue characteristics (eg,
decreased tumour density) and morphology on CT or MRI.
Cystic degeneration on CT during imatinib therapy may
also be misidentified as the development of new lesions
(29). Finally, qualitative imaging assessment is sometimes
required for the identification of progression even in the
absence of increased tumour volume: a growing nodule
within a stable mass on contrast-enhanced CT may be an
early indicator of disease progression (30). Therefore, a
combination of RECIST guidelines and qualitative changes
is the optimal method of assessing treatment response and
disease progression.
5. Follow-up CT imaging is recommended every three to six
months for a minimum of five years after resection. Imaging
every three months is recommended while the patient continues to receive active therapy for advanced GIST. CT and
FDG-PET are the preferred methods of assessing imatinib
response (28,31,32). At two-week follow-up, a 10%
decrease in size or a 15% decrease in tumour density on CT,
or an absence of uptake on PET, is predictive of a good
response (18,32).
6. Imatinib should be continued even in PET-negative
tumours because viable tumour cells may still be present.
Treatment of nonmetastatic GIST
Recommendations: Surgery
1. For straightforward, resectable primary lesions suspected to
be GIST, preoperative biopsy is generally not recommended
due to the risk of tumour hemorrhage and dissemination;
this area requires further research. Core biopsy should be
considered when the diagnosis remains unclear based on
imaging and when therapy would be altered. If response to
neoadjuvant therapy with imatinib would facilitate complete resection with improved functional outcome, core
biopsy is required to confirm the diagnosis of GIST.
Percutaneous fine-needle aspiration cytology is not likely to
be of great value in establishing a diagnosis of GIST.
2. Surgery is currently the mainstay of therapy for resectable
primary GIST when there is no evidence of metastases;
resection may be appropriate before a pathological diagnosis is obtained. The goal is complete resection of visible and
microscopic disease (33). Ideally, even small GISTs (smaller
than 1 cm) should be removed due to their potential for
metastasis. Extreme care is needed when handling GISTs to
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3.

4.
5.

6.

7.

avoid tumour rupture or spillage. En bloc resection is
advised for GISTs that are adherent to nearby structures
(34). The goal is to achieve negative microscopic margins;
positive margins are associated with a risk of peritoneal
recurrence (35). In one case series (36), the disease-specific
survival rate at five years for resectable GIST was 54%;
median survival was 66 months.
The use of laparoscopic resection is controversial. While it
is a potentially useful technique for incidental small gastric
GISTs (smaller than 2 cm) when the risk of tumour rupture
is low, there is currently no consensus on the appropriate
use of laparoscopy. Additional data are required.
Lymphadenectomy is not required when the diagnosis of
GIST has been established.
Neoadjuvant imatinib should be considered for ‘functionally
unresectable’ GIST, where surgery would result in significant morbidity or loss of organ function, with the purpose of
downsizing the tumour and preserving organ function
(37-39). Examples include tumours near the gastroesophageal
junction that would otherwise require total gastrectomy, duodenal GIST requiring pancreaticoduodenectomy (Whipple
procedure) or a low rectal GIST requiring abdominoperineal resection. Neoadjuvant imatinib, when appropriate,
should be initiated promptly. Surgery should be performed, ideally in a tertiary care centre, approximately
four to 12 months after initiating imatinib when maximal
tumour shrinkage has been achieved. Follow-up CT scans
should be performed every three months; maximal tumour
shrinkage is defined as no further shrinkage on two consecutive CT scans. Because the risk of significant hemorrhage approximates 5%, a surgeon should form part of the
management team making the decision for neoadjuvant
treatment.
Imatinib is recommended for borderline unresectable GIST
(37). Because there is a potentially small window of opportunity before the GIST becomes unresectable in the case of
primary resistance, PET scans are recommended at baseline
and seven to 14 days after initiation of imatinib in these
cases.
Imatinib is recommended for all patients with unresectable
tumours (16,40). In a randomized, open-label trial of
147 patients by Demetri et al (40), 54% of subjects had a
partial response and 28% had stable disease with imatinib
400 mg/day or 600 mg/day.

Recommendations: Medical oncology
1. There are no mature outcome data on imatinib pretreatment for resectable primary GIST (neoadjuvant) and this
approach remains investigational. At present, there is no
rationale or evidence to support neoadjuvant imatinib
when tumour downsizing will not affect the magnitude of
the surgical procedure (see recommendation 5 above). The
RTOG-S0132 study will help clarify the role of neoadjuvant imatinib.
2. Adjuvant imatinib is not recommended as standard therapy
for patients with localized GIST that has been resected.
Two large European trials, a phase III European
Organization for Research and Treatment of Cancer
(EORTC) intergroup study and a phase II trial by the
Scandinavian Sarcoma Group, and one North American
study, ACOSOG Z9001, are now examining whether
160

adjuvant imatinib will lower the risk of disease recurrence.
All North American patients with primary tumours larger
than 3 cm in size should be considered for inclusion in the
adjuvant trial through ACOSOG or National Cancer
Institute of Canada.
Treatment of recurrent/metastatic disease
Recommendations: Medical oncology/surgery
1. Recurrent disease should be managed as metastatic disease.
2. Imatinib is the recommended first-line treatment in
patients with recurrent or metastatic disease (16,41).
3. Resectable primary GIST and resectable metastases: Treatment
should include some combination of imatinib and resection
of the primary tumour and metastases. Surgery is not curative but can provide symptomatic benefits and may delay
tumour progression and/or the development of imatinibresistant clones. A majority of surgeons thought that imatinib should precede surgery; a full consensus was not
reached on this point. It was agreed that the multimodal
treatment plan should be individualized and based on multidisciplinary consultation.
4. While some patients may have a complete response or no
evidence of disease either with surgery alone or with the
combination of surgery and imatinib, few patients will have
a complete pathological response. Therefore, ongoing postoperative imatinib is generally advised. This is controversial, however, and further study is needed to research this
issue.
5. Resectable primary tumour and unresectable metastases:
Imatinib is recommended as first-line treatment (16,40). In
some cases, initial resection of the primary tumour may be
appropriate; the treatment plan should be individualized
based on multidisciplinary consultation.
6. Endoscopic ultrasound-guided fine-needle aspiration biopsy
is recommended for patients with unresectable or widespread metastatic disease (42).
7. Stable residual disease: Imatinib is recommended as maintenance therapy for all patients because interruption of imatinib after one year of continuous therapy has been shown
in a phase III trial to be associated with a high risk of relapse
(43). The role of surgery in these cases is controversial. It
was generally agreed that consideration should be given to
removal of resectable tumours to prevent the development
of imatinib-resistant clones.
8. Limited progressive disease: Limited progressive disease is
defined as any radiological evidence of limited progression
within the context of otherwise stable widespread disease.
Surgery should be considered to remove resistant clones;
these may progress rapidly and require prompt intervention.
However, repeated resections are associated with increasing
morbidity. The benefit of these procedures for the patient in
terms of survival improvement requires additional investigation. Radiofrequency ablation may be considered as a
possible nonsurgical option.
9. Hepatic artery embolization should be considered for
large resistant hepatic metastases, and may be particularly
useful in the emergency management of intratumoural
hemorrhage.
10.Multifocal progressive disease: Surgery is generally not
advised due to the high risk of postoperative mortality and
Can J Gastroenterol Vol 20 No 3 March 2006
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significant morbidity. Resection may be considered in
symptomatic patients.
Medical oncology: treatment considerations
1. Dosing: The standard dose of imatinib is 400 mg/day.
2. Treatment initiation: Imatinib should be initiated promptly
following a diagnosis of metastatic GIST.
3. Dose escalation: Dose escalation to 400 mg twice daily
should be considered in previous imatinib responders who
develop progression or secondary resistance on the lower
dose. This approach has been shown to induce response in
approximately one-third (mostly stable disease) of initial
imatinib responders (44). The strategy may maximize treatment response and delay further progression. A dose of imatinib 400 mg twice daily has been shown to be associated with
significantly longer progression-free survival (Figure 1) (45).
4. Higher doses: Two recent studies (46,47) have suggested that
patients with GIST exhibiting an exon 9 mutation could
benefit from a higher dose (800 mg) at initiation of therapy.
These data are based on retrospective analyses because
there was no stratification for genotype before starting therapy. However, this information, combined with prior
knowledge that patients with GISTs with a KIT exon 9 or a
PDGFRA D842V mutation respond poorly to a dose of
400 mg/day, is clinically significant and warrants consideration for a dose of 800 mg at initiation of therapy for recurrent/metastatic disease.
5. Duration of imatinib: All patients with advanced GIST
should receive imatinib until there is progression on the
higher dose, intolerance to the regimen and/or patient
refusal. Discontinuation of imatinib therapy is associated
with a high risk of relapse (‘flare phenomenon’) of imatinibsensitive tumours (45).
6. Progression during imatinib therapy: If the patient response
following a trial of imatinib of 400 mg twice daily is inadequate, the patient should be considered for an alternative
treatment in a clinical study. A phase III study has reported
that imatinib-resistant patients may respond to a novel TK
inhibitor, SU011248 (sunitinib) (48), which may be primarily effective for those with the KIT exon 9 mutation.
Imatinib may still be required to suppress imatinib-sensitive
tumours. The optimal regimen (monotherapy, combination
therapy), if indicated, has not been determined.
7. Imatinib nonresponders: An alternative multimodal
approach is required for primary nonresponders to imatinib.
Resection may be recommended if all viable disease can be
removed. Radiofrequency ablation may be an appropriate
alternative to hepatic resection in some cases (49).

SUMMARY STATEMENTS
1. GIST is an uncommon malignancy. Consideration for referral of such patients to centres with a multidisciplinary
approach to this disease with expertise in surgical oncology,
medical oncology, radiology, pathology and support services
should be given.
2. There is a need for improved detection/diagnosis of GISTs
in clinical practice. Standardizing the reporting of pathological, immunohistochemical and radiological results
should assist in diagnosis and in optimizing patient management and outcomes.
Can J Gastroenterol Vol 20 No 3 March 2006
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100
90
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70
60
50
40
30
20
10
0

400 mg twice daily
400 mg once daily

Logrank p=0.026
0

3

6

9

12 15 18

21 24 27 30

Months of study

Number at risk
400 mg once daily 473 404 366 338 307 270 228 184 127 71 25
400 mg twice daily 473 414 388 365 343 300 266 218 147 96 39

Figure 1) Progression-free survival with imatinib 400 mg/day versus
800 mg/day. From reference 45 with permission

3. The recognition of CD117 expression in GISTs is an
important advance in differentiating GISTs from other GI
neoplasms. Over 90% of GISTs will stain for CD117.
Pathologists should be aware that CD117 is also positive in
other tumours, particularly melanoma.
4. The optimal radiological approach for GISTs is a combination of CT and PET.
5. Surgery remains the principal treatment modality for
resectable nonmetastatic GIST.
6. Virtually all GISTs are associated with a risk of metastasis.
Any recurrence should be considered as metastatic disease.
7. Imatinib 400 mg/day, with or without surgery as clinically
appropriate, is the recommended first-line treatment for
recurrent or metastatic GIST. A dose increase to 400 mg
twice daily may be considered in patients who progress on
the lower dose and/or develop secondary resistance. Other
medical or surgical modalities should also be considered
depending on the clinical situation.
8. Higher upfront doses (800 mg/day) may be considered for
patients with KIT exon 9 or PDGFRA D842V mutations
once molecular diagnosis becomes more readily available at
diagnosis.
9. Adjuvant or neoadjuvant imatinib is not advised at this
time as standard therapy for resectable nonmetastatic
GIST. Neoadjuvant imatinib should be considered for
‘functionally unresectable’ GIST, where surgery would
result in significant morbidity or loss of organ function.
10. Reporting of treatment response to imatinib should be in
accordance with RECIST guidelines but should also incorporate CT changes in tumour enhancement which may
better reflect response in the early treatment period.
11. Follow-up CT imaging is recommended every three to six
months for a minimum of five years.
12. In patients with metastatic disease, imatinib should be continued even in complete responders to imatinib with or without surgery due to the high risk of recurrence on
discontinuation of therapy. Treatment should be continued
until there is progression with imatinib 400 mg twice daily
and/or intolerable adverse effects; if dose escalation with imatinib fails, a novel agent or a clinical trial may be considered.
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