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Introduction

INTRODUCTION

Following descriptions in the 1940s by Stout and others,
stromal tumors arising from the gastrointestinal tract were

classified as smooth muscle neoplasms. These rare tumors
were classified as various entities including leiomyosarcoma,
leiomyoblastoma and bizarre leiomyoma, until, at least, the
1960s. (Yagihashi et al., 1987).

With the advent of electron microscopy (EM) in the late
1960s, smooth muscle features were seen only in occasional
GIST cells, raising into question the smooth muscle origin of
this entity. In addition, several authors reported ultrastructural
features reminiscent of autonomic nerve structures, with
schwannian and neuroaxonal characteristics, in tumor
specimens microscopically indistinguishable from GIST
(Yagihashi et al., 1987).

With the introduction of immunohistochemistry in the
early 1980s, it was soon appreciated that many of these
tumors lacked immunophenotypic features of smooth muscle,
and conversely, a proportion of tumors stained positively for
S-100 protein, a marker for neuroectodermal differentiation.
This led Mazur and Clark to suggest the myenteric nervous
system as a possible cell of origin and to introduce a more
generic term, “stromal tumor” (Mazur and Clark, 1983).
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In 1989, a distinctive subset of gastrointestinal
tumors showing autonomic neural features was described
and termed “plexosarcoma” and subsequently became
better known as gastrointestinal autonomic nerve tumor
(GANT). (Lauwers et al., 1993).

By the early 1990s, there was considerable confusion
as to the lines of differentiation of these tumors. Some were
obviously neurogenic, some myogenic, others displayed
bidirectional differentiation and a subgroup with null
phenotype. To further complicate matters, there was a
distinct lack of histologic prognostication methods, with
great difficulty classifying GIST even into benign and
malignant categories. Tumors showing the usual histologic
criteria for malignancy did not uniformly behave
aggressively, and on the other hand, some tumors with
benign features gave rise to metastases (Lauwers et al.,
1993).

From 1994, it became apparent that a significant
proportion of GANT were immunopositive for CD34, and
for a while CD34 was hailed as the marker for GIST. This
finding also raised the possibility that GIST might be related
to the interstitial cells of Cajal ICC on the basis of CD34

immunopositivity. Interstitial cells of Cajal, sometimes
I
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known as the pacemaker cells of the gastrointestinal tract,
form the interface between the autonomic nervous system
and the smooth muscle. They possess the immunophenotypic
and ultrastructural characteristics of both the neural and
smooth muscle elements. (Nagata et al., 1996).

However, over the next several years, it also became
apparent that not more than 70% of GIST cases were truly
positive for CD34. This was further confounded by the fact
that Schwann cell, and other smooth muscle tumors, were
also variably CD34 positive, thus obviating the diagnostic
efficacy of CD34. (Nagata et al., 1996).

Up until 1998, it was unclear what the cell of origin
GIST derived from, how best to accurately diagnose GIST,
or even to distinguish malignant from benign GIST. In
parallel to developments in GIST, by the mid-1990s,
various reports emerged describing gain-of-function
mutations, and consequently, constitutive activation of
Tyrosine kinase (KIT) receptors in several human tumor
mast cell lines (Nagata et al., 1996).

Finally in 1998, in a landmark publication, Hirota and
colleagues made two key discoveries: a near-universal
expression of KIT in GIST and the presence of activating C-
KIT mutations in GIST. In Hirota's series of 49 GIST
samples, 94% of cases expressed KIT. Mutations in the
juxtamembrane domain of C-KIT were detected in five of six
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samples of GIST, resulting in constitutive ligand-independent
activation of the KIT receptor tyrosine kinase. The oncogenic
role of KIT was confirmed when stable transfection of the
mutant C-KIT cDNAs induced malignant transformation of
murine lymphoid cells. In addition, 82% (40 of 49) of GIST
were CD34-positive and 78% (38 of 49) were positive for
both CD34 and KIT. ICC were also found to be positive for
both KIT and CD34, suggesting close morphologic relations
between ICC and GIST. In the same year, work by Kindblom
and colleagues corroborated findings from Hirota and
colleagues, showing that 78 of 78 SIST studied were
immunoreactive for KIT, and shared striking ultrastructural
and immunophenotypic similarities with ICC. This work
again supported the hypothesis that GIST may indeed
develop from stem cells that differentiate toward ICC
phenotype and confirmed KIT as an accurate diagnostic
tool for GIST (Kindblom et al., 1998).



