LectureN°. 6

GASTROINTESTINAL STROMAL TUMORS- GISTs

Gastrointestinal stromal tumors, GISTs, are the most common forms of non
epithelial neoplasms of the gastrointestinal tract.

In the past it was believed that most of the mesenchymal tumors originated
from smooth muscle cells, but it was subsequently evident that only a small part
of these gastrointestinal tumors presented the same characteristics of origin as
smooth muscle cells. In fact, they showed structural and cytological peculiarities
unlike those of smooth muscle cells. Furthermore, some aspects (degree of
cellularity, atypisms, necrosis, mitosis, etc) might suggest a malignant type of
behavior which was difficult to predict due to their histological aspects. Thus,
these tumors were named STUMP (Smooth Muscle Tumors of Indeterminate
Malignant Potential).

Based on these observations, Stout and Coll (1962) described neoplasms of the
smooth gastric muscle characterized by round epithelioid cells, and in order to
define them coined the term "lelomyoblastoma®, believing they derived from
primitive or immature muscle cells.

This term did not, however, describe the biological behavior of these tumors
and, after a redefinition of the malignancy criteria, it was modified to “epithelioid
lelomyoma" and" epithelioid |eilomyosarcoma”.

In 1983, Mazur and Clark demonstrated the absence of muscular markers and
the unexpected presence of neural markers shown by immunohistochemistry in
some of these lesions. They postulated different lines of differentiation which
reflected some elements of the intestinal wall (muscle, autonomic nervous system)
and coined the term"stromal tumors" in order to identify neoplasms originating
from immature mesenchymal cells. This definition was further modified to
"gastrointestina stromal tumors (GISTS)", in order to distinguish them from other
stromal neoplasias arising in other parts of the body such as the uterus or breast.

It has recently been demonstrated that these neoplasms have a similar
phenotype to those of interstitial Cajal Cells (ICCs) -intestinal pacemaker cells-.
This well-known system, which is found within the nervous structure of the
autonomic  system (Auerbach's myenteric plexus)and the muscles of the
gastrointestinal walls is responsible for peristalsis (motility control, pacemaker
function, and the regulation of enteric nervous transmission). A theory has been
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put forward that ICCs might originate from precursor cells of the smooth muscle,
or specialized muscle cells.

Asamatter of fact, sinceall GISTsshow immunoreactivity for c-kit
(receptor with tyrosine kinase functions identified through immunohistochemistry,
through the CD117 antigen), which is specifically expressed by the ICCs , a
theory has been proposed whereby these tumors originate in the ICCs, or might
possibly have immunophenotypic differentiation, which istypical of ICCs.

They are recognized through the immunohistochemistry expression of
CD117(tyrosine kinase receptor kit), which is identifiable in GISTs, but not in
tumors of the smooth muscle. Based on this evidence, Kindblom (1999) went so
far asto suggest the definition of " Gastrointestinal pacemaker cell tumors'.

GISTs are generaly found in middie-aged or elderly patients, and they mainly
involve the stomach (around 70%), followed by the small bowel 30%, and other
rare locations like the esophagus, colon and rectum.

GISTs tend to be intramural neoplasms developing externally and involving
serosa and adjacent structures. They can remain clinicaly silent or manifest
themselves through digestive tract bleeding, occlusions, and visceral ruptures.
Metastases are rarely found in lymph nodes, more commonly in peritoneum and
liver. The most common phenotypes are spindle or fusiform cells ( neurinoma- or
shwannoma-like aspect) and epithelial cells (leilomyoma-like aspect), while mixed
and undifferentiated forms have also been described (“uncommitted GISTS).

It iswidely believed that the behavior of GISTs depends on their site of origin:
lesions in the stomach seem to have a better prognosis compared to lesions in the
small bowel. The most important prognostic factors appear to be location, size, and
mitotic activity.

Diagnosis is based on immunohistochemistry: positivity for CD117 (c-Kit)
and the morphological characteristics support adiagnosisof GIST.

Many other authors believe that no GISTs can be considered benign with
certainty. Still others prefer to define them as low malignancy risk tumors.

Surgical treatment requires complete excision of the neoplasm, avoiding
lymphadenectomy, since GISTs do not metastasize in the lymph nodes. Accurate
clinical follow-up is important in order to detect possible relapses and/or
metastases that may appear even years after surgery.
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We will now present afew patients of our series operated on at the Surgical
Clinic of the Universitadegli Studi di Genova.

-CaseN°. 1 - v.C.-female- age: 65 yrs- gastric antral localization

figl-a
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fig 1-b

Fig. 1ab- Stomach X-ray: observe antral impression on the lesser curvature
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Fig. 2- Antrum between two Ellis graspers impressed by the tumor

Fig. 3—Tumor ablation after gastrotomy. Solid and fleshy aspect.

F.U. At 10 yearsfrom surgery the patient isaive and healthy with no relapse.
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-CaseN°.2- C.M.- female- age: 66 yrs. - Site: gastric body on
the greater curvature

CLIFPEMT :

Fig 4- a Fig4-b
Fig. 4 — Gastro-duodenal X-ray (b) shows irregular feature
on the greater curvature corresponding to the endoscopic image (a).

Fig.5 - Gastrotomy: the neoformation islined with the gastric mucosa
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Pathology

A 3.4 cm diameter nodular growth, lined with gastric mucosa, ulcerated in two
locations. When cut the solid growth has an elastic-like tension and awine red color
with pinkish-white areas.

The neoplasm is located between the tunica submucosa and the tunica
muscularis propria of the gastric wall and is made up in part of spindle-shaped cell
bundles oriented in various directions and in part of epithelioid cells with
cytoplasmic vacuolations and local nuclear pseudoinclusions, with moderate
evidence of mixed degeneration and accentuated fibrosis. Thereis no evidence of
necrotic focuses or infiltration of the overlying mucosa. Lessthan 5 mitoses per
50 HPF (High Power Fields) are observed. Proliferation index evaluated by
immunohistochemistry (Ki67) is 5%. Oxyntic gastric mucosa lining the growth
appears ulcerated but free from inflammatory lesions, with focal foveolar
hyperplasia. Helicobacter pylori is absent.

The tumor presents the following immunophenotype :
Smooth muscle actin - (SMA) — negative
Desmin — negative
S-100 — negative
CD 34 —diffuse positivity (100%)
CD 117- diffuse positivity (100%)

The cytoarchitecture and immunophenotype findings define the diagnosis

of gastrointestinal stromal tumor (GIST) with mixed epithelioid and spindle cells.

-F.U. Three years after surgery the patient, still being followed up, isin good
health with no relapse.

The above pathology report is applicablein full to Casen® 1.
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-Case N° 3- R.N. —female—age: 74yrs. -

stenosing gastric localization

B

- " ! e P - .":.i'." L F
Fig. 6 - CT scan of abdomen : the antral lesion is stenosing.
Gastrectasis with ingesta

ANNN

AR U 1

Fig.8 - Tumor as seen from the mucosal side. On the left the tumor apps to
be covered by the gastric mucosa. On the right the sectioning shows non
homogeneity of the neoplastic tissue with clear signsof necrosis.
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Pathology
The specimen, having a maximum diameter of 9.5 cmislined with gastric

mucosa, partly ulcerated: when cut the mass shows compactness and elasticity,
with evident areas of necrosis. (Fig. 7-8)

The extramucosal neoplasia consists of epithelioid and spindle cells
randomly distributed with cytoplasmic vacuolations and nuclear pseudoinclusions,
necrosisis present in large areas. Mitosisis 1 per 10 HPF; proliferation rate is 1%
(MIB-1).
The immunophenotype of the neoplasiais as follows,
SMA — expressed (5%)
Desmin — negative
S-100 — negative
CD 34 — diffuse positivity (100%)
CD 117 —diffuse positivity (100%)

The cytoarchitectural and immunophenotypic reports complete the diagnosis of
gastrointestinal stromal tumor (GIST) with mixed epithelioid and spindle cells.
-F.U. Three years after surgery the patient isin good health with no relapse.

-CaseN° 4 - L.L.-femae- age 79 yrs. - huge gastric tumor with perforation

On admission the patient is undernourished and anemic with few subjective
symptoms. Clinical examination: huge, papable, painless growth in the epigastric
region.

The first laboratory tests identify nutritional deficiency and intense anemia:
parenteral nutrition (TPN) and transfusion therapy are started. Amongst the
various exams, gastro-duodenal X-ray and CT scan proved to be decisive (Fig. 9-10).

Fig. 9 - Gastro-duodenal X-ray. Large calcified massimpressing
the lesser curvature. Extragastric contrasting agent of the
antral section, expression of perforation-fistulation.
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Fig. 10 - CT scan of the abdomen. Sameflndl ngs as previ ousflgure.
Thelesion appearsto have extra-gastric development

éurgery Is scheduled after acceptable general conditions of the patient have been
restored.

Surgical report:

“ Xipho-subumbilical median laparotomy. Confirmation of a large growth almost
entirely affecting the lesser curvature. Colo-epiploic detachment. Altered
omentum due to gross inflammatory phenomena (intraoperative histologic
examination). The epiploon retro-cavity has become impervious due to
inflammation with large necrotic areas. Omentectomy.The rear wall of the
stomach is dissected free to give access to the large, partly calcific mass, growing
from the lesser curvature. The gastric wall, found to have thickened uniformly, is
heavily compromised. The duodenum isisolated and an interruption at the pylorus
is performed by GIA 60. We proceed with the isolation of the posterior wall of the
stomach, interruption at the left gastric artery and skeletonization of the greater
curveis obtained. The conditions of the fundus and body gastric wall do not allow
for conservative surgery and total gastrectomy istherefore chosen.

Preparation of Roux-en-Y loop; mechanical anastomosis (GIA60+TA30 green) of
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the loop foot at 60cm; mechanical end-to-side esophago-jgunal anastomosis
(purse-string + PCEA 21 + green TA50) Once the tube is positioned, testing for
leakage is carried out using methylene blue. Suturing of the mesentery.
Hemostasis check, surgical cleansing of the abdominal cavity, right subhepatic
and left subdiaphragmatic tubular drainage. Suturing of abdominal wall.
Examination of the specimen confirmsthat the whole gastric wall has been
compromised by a serious thickening, especially in the region of the body-antrum
where the largest portion of the extramucosal growth, which is partly calcific, is
located.(Fig. 11a) On sectioning, the extramucosal |ocation of the massis
confirmed, and a large mucosal erosion is observed in the antrum on the lesser
curvature, with wide centra perforation, confirming preoperative radiologic
findings.” (Fig. 11b)

figll-a
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fig11-b

Fig. 11a- b - see text.

Pathology
The tumor, with extramucosal development, consists of spindle

cells, and shows necrotic and calcific processes, and high (100%) CD 34 and
CD117 positivity.

On the 20th day after surgery death occurred due to multi-infarctual
encephalopathy, cardiac and respiratory failure.

www.mattiolifp.it (Lectures- GASTROINTESTINAL STROMAL TUMORS-GISTs) Page 12/ 22




- CaseN° 5- C.B.- female- 66 yrs. - location: jggunum (Treitz)

Fig. 12 - Extramucosal neoplasm. Extraluminal resection.
(open-laparoscopy/conversion)

Pathol ogy
Extramucosal neoplasm consisting of spindle cells, smooth muscle actin

positive (10%), CD 34 negative, CD 117 highly positive (100%).

- F. U.- The patient has been under observation for three years with no
recurrences.

-CASE N°: 6-F. M. -male. - 60 yrs. location: colon-rectum
Large mass with pelvic development hindering canalization.
Miles abdomino-perineal colorectal amputation.

Pathol ogy
Large volume, extramucosal, stenosing neoplasm of the rectum , with

spindle cells (G2 atypia), MIB-1: 10, 3X10 mitoses HPF, characterized by
necrosis, with highly positive (100%) CD34 and CD117.

- F. U. Death occurred after three years due to hepatic and peritoned
metastases.

The above mentioned cases are the most significant of our series. A study
on the whole case seriesisin press.
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The most significant aspects of histology and immunohistochemistry
investigations are illustrated below:

GIST-MORFOLOGIA

Cellule fusate (70%)

Cellule epitelioidi (20%)

Tipo misto (10%)
a prominente stroma mixoide (5%)
paraganglioma-like (tenue)
a pattern di erescita carcinoid-like

con pleomorfismo(c 2-3%)
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dice mitotico

Markers proliferazione:
Ki-67/MIB 1

CD117+
CD34 + (60-70%)
SMA + (30-40%)

Desmina: molto rara
S-100: + (5%)
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Fig. 16

GISTs are a relatively new chapter in oncology and are till being studied.
Oncologists, pathologists and surgeons have not been able to identify clear
parameters to assess the degree of malignancy and aggressiveness of these tumors.
(Workshop 2002- National Institutes of Health (NIH) Bethesda), and to
consequently define guidelines for their surgical and oncological management.

The biological behavior of these tumors makes it impossible to use the normal
parameters of distinction between malignant and benign_,_ unless obvious evidence
of malignancy is present (invasiveness, metastization, etc).

A conservative surgical approach has often been taken towards benign forms
like the frequently encountered leilomyomas, considered benign on the basis of
morphological and clinical parameters, only to discover evidence of biological
aggressiveness much later (with relapse and/or metastases after along time) which
are impossible to define beforehand. It would therefore be advisable to describe
the biological behavior by means of risk factor grading and by parameters of
evaluation.

Some pathologists believe that GISTs cannot be safely classified as benign,
above all once they appear as a tumora mass. Others, on the other hand, think that
it is safer to classify them as low risk malignant tumors. This opinion is confirmed
by the fact that GISTs that are found in and removed from the stomach or small
bowel and that are smaller than 5 cm, rarely recur. This has led them to be
classified astumors with benign behavior.

Research is amed at identifying parameters that may help oncologists and
surgeons in the management of these tumors.

These parameters, which have not been, as yet, unanimously agreed
upon, might be :

Phenotype :epithelioid neoplasms are thought to lead to a more
unfavorable diagnosis, even though data are inconclusive.
Necrosis : rather unreliable since it is absent in small lesions,

and appears only in large volume tumors already denoting

a high risk factor.

Cellularity: High cellularity characterized by frequent areas of
cells arranged in a storiform pattern are indicative of a high risk
factor.

Nucleus- cytoplasm atypicality. No significant data are available
Mitosis: Mitotic count, associated with the tumor size
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and location, is presently considered one of the most reliable
parameters.
|mmunohistochemical markers: while confirming the validity of
what has been said about markers CD 34 and CD 117, some
studies have demonstrated that loss of such specific
immunoreactivity might suggest malignant clinical behavior.
Loss of both alleles of the c-KIT gene would seem to be
associated with increased metastatic risk. This assessment is not
unanimously shared and some authors would even deny the
diagnostic value of the two markers.

Site : This parameter should be associated with the mitotic
count and with tumor size: stomach GISTs are frequently
assumed to have a low risk factor. According to some authors,
stomach GISTs smaller than 5cm should be considered for the
most part benign as long as they show a low mitotic count: <5
out of 50 high power fields (HPF).

The small bowel seems to be a high risk site depending on
tumor volume and mitotic count.

Volume: depending on the location and mitotic count, the 5 cm
limit appears to be areliable figure (<5 cm = low risk or benign).
Macroscopic features : (semeiologic, ultrasound, CT scan, MR and surgical
evidences) degree of wall involvement, bleeding and/or necrotic areas, local
invasion and relapses, etc. are reliable factors for the identification of
potential aggressiveness.

Anamnesis : young age, presence of symptomatology, or
detection within one year from onset are considered favorable
data.

- Molecular Parameters ( KIT mutation, tumoral ploidy, p5S3,
etc.): these and others are some of the areas of on-going research.

Although many doubts remain to be cleared, we can assume that
some parameters are reliable. While distinction between benign and
malignant tumors is to be avoided, GISTs can be classified as "tumors
with borderline biological behavior". The parameters that are currently
available for classifying at-risk categories include: tumor size, mitosis
count, and site (Fig.17)
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Fig. 17 - NIH CONSENSUS CONFERENCE

Some considerations also need to be made from aclinical point of view. As
for most tumors, surgery is the treatment of choice for GISTs, but does the
surgeon have the elements to diagnose, to evaluate the degree of risk, and
consequently to choose the best management course?

Whilst symptomatology (the lesion can be asymptomatic or appear only
occasionally ) could be not a diagnostic factor, instrumental semeiotics can be of
help in the diagnosis. The observation of an exophytic developing process and
an endoluminal shift of the mucosawith no involvement of the mucosa itself
and possible involvement of adjacent structures is highly indicative of stromal
tumor. These data can be obtained by US, CT, spiral CT, MR, endoscopy, echo-
endoscopy.

This diagnostic phase offers two of the parameters that are useful for
determining the degree of risk: siteand size.

Preoperative detection of GIST could be obtained in favorable sites through
endoscopic  US or CT-guided needle biopsy, maybe even through
videolaparoscopy (exploratory and/or (bioptic). Should it be possible to identify
the immunohistochemical markers and the cytomorphological characteristics
from the biopsy sample (thisis difficult to obtain prior to surgery), we would then
be able to count on a precise diagnosis and make a pre-operative prognosis of the
pathology. With the availability of diagnostic and risk parameters ( cellular
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Immunocytophenotype, site, and size) it would thus be possible for the surgeon to
define the most suitable surgical procedure according to the severity of the lesion.

As mentioned above, GISTs have been described as tumors with borderline
biological behavior. On one hand, small lesions, that are often found incidentally,
and which are surgically removed and managed conservatively can relapse over
the long term (long-term follow-up is recommended): surgical case records show a
large number of not so small "Leiomyomas' which have been enucleated by
thorascopy- or video-laparoscopy. On the other hand, extensive lesions have been
found involving both adjacent structures and organs, aswell as at distant sites.

In such cases surgery is not possible or is inadequate, and besides, these tumors
are resistant to radiotherapy and to antiblastic chemotherapy. Data on systemic
chemotherapy carried out on GISTs in various centers, and collected in 1999 in
the Italian Registry of Rare Tumors, confirm "the unsatisfactory performance of
standard procedures’, while eagerly awaiting new, effective treatment.

Clinicd trials, started in 2001-2002, are now showing the therapeutic validity of
imatinib (imatinib mesylate)/STI-571, which is able to selectively inhibit some
tyrosine kinases. As is known, the proliferation of stromal cell in GISTs is based
on the expression of the activated tyrosine kinase receptor c-KIT (self activated
mutation).The action of imatinib is based on a competitive anti receptor
mechanism, which strongly depends on what type of mutation the KIT gene has
undergone.

Recent reports indicate that treatment with imatinib has been most effective
when mutation of exon 11 isinvolved.

There are severa reports in the literature regarding this kind of treatment, that
may be classified as "target therapy”, and that show encouraging prospective
results. The ways in which the tumor responds, reaction time in particular, are still
being clinically and pathologically analyzed, and are the object of biological and
oncological research.

With regards to the interaction between this therapy and surgery, adjuvant
and/or complementary and neoadjuvant treatment are being investigated. Cases
where antiblastic treatment had yielded limited results have been satisfactorily
approached by " for residual disease surgery ", even with regards to debulking,
and further treatment with imatinib therapy.

Even within a context of new evidence and proof, surgery maintains its
fundamental role requiring , nevertheless, a better perspective of thisissue that may
help to understand and treat other difficult-to-define tumors such as lung
microcytoma, prostate cancer , or medullary thyroid carcinoma.

www.mattiolifp.it (Lectures- GASTROINTESTINAL STROMAL TUMORS-GISTs) Page 19/ 22




References

-Bumming P. e Coll. Neoadjuvant, adjuvant and palliative treatment of
gastrointestinal stromal tumours (GIST) with imatinib: a centre-based

study of 17 patients. British J. of Cancer 2003; 89: 460-64.

-Collecchia M., Tamburini E., Casali P.G. | tumori stromali gastrointestinali
(GIST). Relazione Corso “I sarcomi dei tessuti molli” Milano ott. 2003 — Ac.
Naz. Med. Forum Serv. Ed. s.c.ar.l. 2004.

-Connolly E.M., Gaffney E., Reynolds J.V. Gastrointestinal stromal tumors. Br.
J. Surg. 2003; 90 (10): 1178-86

-Croom K.F. e Coll. Imatinib mesylate in the treatment of Gastrointestinal
stromal tumours. Drugs 2003:63 (5):513-522

-Eisemberg, Burton L e Coll. Surgery and Imatinib in the management of
GIST: emerging approaches to adjuvant and Neoadjuvant therapy. (Review)
Annas of surgery oncology 2004;11(5): 465-475

-Fletcher e Coll. Diagnosis of gastrointestinal stromal tumors. a consensus
approach. Hum. Pathol. 2002; 33: 459-65

-Hogenauer C. e Coll. Complete remission of a metastatic gastrointestinal
stromal tumor with the tyrosine kinase inhibitor Imatinib (STI 571): effect of
low dosage in an advanced tumour with exon 11 mutation. Eur. J. Gastroenter.
& Hepatol. 2003; 15 (3) 323-327

-Kinoshita K. e coll. Endoscopic Ultrasonography-guided fine needle aspiration
biopsy in follow-up patients with gastrointestinal stromal tumours. Eur. J.
Gastroenterol. Hepatol 2003; 15(11):1189-93

-Kitamura Y. e Coll. Gastrointestinal stromal tumors (GIST): a model for
molecular based diagnosis and treatment of solid tumors. Cancer Sci. 2003; 94
(4):315-20

-Lattarulo S.,, Ugenti |, Ferrarese F., Fabiano G. Tumori stromali
gastrointestinali: attuali problematiche. Chirurgia ltaliana 2003; 55 (2): 219-226
-Leung K.M. e Coll. A malignant gastrointestinal stromal tumor with osteoclast-
like cells. Arch.Pathol.Lab. Med. 2002; 126: 972-074

-Marrano D., D’Amato A., Montesani C., Ribotta G., Androni B., Biffi R,
Pozzi S., Mazzarol G.-, De Pas T., De Braud F., Ferrarese S., Polignano F.M.,
Camporeale S., Ferrarese F., Caraglia A., Ugenti I., Filippini A., Peperini N., Di
Matteo F.M., Maturo A., Torretta A., Zeri K. P., Mascagni D., Licata A.,
Vasquez E., Puleo S, Di Cataldo A., Racalbuto A., Naso P., Greco L., Lanteri
R., Gresta S. — Tumori stromali gastrointestinali. Archivio e Atti della Societa
[taliana di Chirurgia1999; vol. 2°: 105-148.

www.mattiolifp.it (Lectures- GASTROINTESTINAL STROMAL TUMORS-GISTs) Page 20/ 22




-Matthews B.D., Joels C.S., Kercher K.W., Heniford B.T. - Gastrointestinal
stromal tumors of the stomach. Min. Chir. 2004; 59 (3): 219-231.

-Mattioli FP. Gennari L. Robecchi A. Minni F. Pugliese R. Cucchiara G. Eccher
C.. Tumori stromali gastrointestinali - Nuovi Orientamenti. Simposio 106°
Congr. Soc. It. Chirurgia. Roma 17-20/10/2004. Archivio e Atti della Societa
Italiana di Chirurgia 2004.

-Menacho |.P. e Call. Inhibition of medullary thyroid carcinoma (MTC) cell
proliferation and RET phosphorylation by tyrosine kinase inhibitors. Surgery
2004; 135(2): 241-242

-Miettinen M. e Coll. Evaluation of malignancy and prognosis of stromal
gastrointestinal tumors: areview. Human Pathol. 2002; 33: 478-483

-Priora F. | tumori stromali gastrointestinali. Tes di Specializzazione. Sc. Spec.
Chir. App. Dig.e endosc. chir. Univ. Genova nov. 2002

-Puglis M., Peress M., Varaldo E., Bottaro P., Mattioli FP. Tumori stromali
gastrointestinali - GISTs - Revisione clinico-patologica di casistica personale.
Arch e Atti Soc.It.Chir 2004

-Rosai J. GIST: an update. Int.J.Surg.Pathol. 2003; 11: 177-186

-Rutkowski P. E coll. The clinical characteristics and the role of surgery and
Imatinib treatment in patients with liver metastasis from c-KIT positive
gastrointestinal stromal tumors (GIST). Neoplasma 2003; 50 (6): 438-42
-Sarlomo-Rikala M, e Coll. CD117: a sendsitive marker for gastrointestinal
stromal tumors that is more specific than CD34. Mod. Pathol.1998; 11: 728-34
-Savage D. G. e Coll. Imatinib Mesylate — A new oral targeted therapy. N. Engl.
J. Med 2002; 346 (9): 683-693

-Scaife CL. E Coll. Isthere arole for surgery in patients with “unresectable” cK
gastrointestinal stromal tumors treated with imatinib mesylate? Am. J. Surg.
2003; 186 (6): 665-9

-Singer S. e Coll. Prognostic value of KIT mutation type, mitotic activity and
histologic subtype in gastrointestinal stromal tumors. J. Clin Oncol. 2002; 20:
3898-3905

-Sirkar K. Hewlett B.R. e Call. Interstitial cells of Caa as precursors of
gastrointestinal tumors. Am. J. Surg. Pathol. 1999; 23: 377-89

-Soria J.C. e Coll. Imatinib in small lung cancer. Lung Cancer 2003;41:549-553
-Tateishi U. Hasegawa T. e coll. Gastrointestinal stromal tumor. Correlation of
computer tomography findings with tumor grade and mortality. J. Comput.
Assist. Tomogr. 2003; 27(5): 792-8

-Van Der Poal H.G. Smart drugs in prostate cancer .Eur.Urol. 2004; 45(1): 1-17
-Wong N.A. e Coll. Prognostic indicators for gastrointestinal stromal tumors: a
clinicopathological and immunohistochemical study of 108 resected cases of the
stomach. Histopathology 2003; 43(2): 118-26

www.mattiolifp.it (Lectures- GASTROINTESTINAL STROMAL TUMORS-GISTs) Page 21/ 22




-Wu P.C., Langerman A. e coll. Surgical treatment of gastrointestinal stromal
tumorsin theimatinib (STI1-571) era. Surgery 2003; 134 (4):656-55

-Yamamoto S, e Coll. Treatment with STI 571, a tyrosine kinase inhibitor, for
gastrointestinal stromal tumor with peritoneal dissemination and multiple liver
metastases. J. Gastroenter. 2003; 38(9): 896-9

www.mattiolifp.it (Lectures- GASTROINTESTINAL STROMAL TUMORS-GISTs) Page 22/ 22




