
Gastrointestinal Stromal Cell Tumors 
 

EASSY 

 

 

Submitted For Partial Fulfillment of Master Degree 

in 

 

 

General Surgery 
by 

 

Hesham Salah Elshamy 

MB.B.CH 

 

 

Under Supervision of 

 

 

Professor. Ashraf Farouk Abader 

 
Professor of General Surgery 

Ain Shams University 

 

 

                        Professor . Hesham Adel Ala Eldin 
 

 Professor of General Surgery 

Ain Shams University 

 

 

 

Dr . Mohamed Mahfouz Mohamed 

 
Lecturer of General Surgery 

Ain Shams University 

 

 

 

 

Ain Shams University 

2010 



                                    � 
 
         

               

               
 

                /       

                         
 

 

         
 

 

     �          � /               
                     

              

 

                          /          
                     

               

 
 

                /        
                    
              

 

 
 

 

 
 

              

                                         2010 
 
 

 



 



Acknowledgment 

 II 

 

Acknowledgment 
 

 

 

  First and last, I kneel down and thank God, for giving me the 

patience, ability and enthusiasm to complete and fulfill such a 

work. 

 

    I am honored to be trustworthy by three of the most 

competent surgeons at Ain Shams University, Prof.Dr.Ashraf 

Abader, Prof.Dr.Hesham Ala Eldien and Dr Mohamed 

Mahfouz. 

 

 

   I am really grateful and deeply indebted to Prof. Dr. Ashraf 

Farouk Abader professor of general surgery faculty of 

medicine, Ain Shams University for his sincere advice and 

continous guidance. 

 

  I am very thankful and also indebted to Prof. Hesham Ala 

Eldien, professor of general surgery faculty of medicine Ain 

Shams University for all his effort and time and continous help 

and support. 

 



Acknowledgment 

 III 

  

 

   

    Also I would like to thank, Dr. Mohamed Mahfouz, lecturer 

of general surgery, faculty of medicine, Ain Shams University 

for his instructions and continuous help performing this work. 

 

  At the end, I would like to thank my wife and my family, for 

their support, help and all their effort during performing this 

work. 

 

 

 

 

                                                        Hesham Salah, M.B.B.Ch  



Introduction 

 

 

 
1 

 

Introduction 

   Gastrointestinal stromal tumors (GISTs) are the most 

common mesenchymal neoplasms of the gastrointestinal tract. 

GISTs can also originate in the mesentery and omentum. 

Overall, GISTs are rare and rank a distant third in prevalence 

behind adenocarcinomas and lymphomas among the histologic 

types of gastrointestinal tract tumors. Historically, these lesions 

were classified as leiomyomas or leiomyosarcomas because 

they possessed smooth muscle features when examined under 

light microscopy (Sandeep M., 2008). 

Gastrointestinal stromal tumor has a predilection for adults 

older than 50 years, with the median ages in the largest series 

varying slightly around 60 years. There is no clear sex 

predilection, but malignant GISTs may be slightly more 

common in men. The proportion of patients younger than 40 

years varies between 5% and 20% in different sites. 

Gastrointestinal stromal tumors are very rare in children (<1%) 

(prakash S et al., 2005). 

Gastrointestinal stromal tumors occur throughout the 

gastrointestinal (GI) tract from the lower esophagus to the anus. 
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The most common sites are the stomach (60%), jejunum and 

ileum (30%), duodenum (5%), and colorectal (<5%). Only 

small numbers of cases (<1%) have been reported in the 

esophagus and appendix. Gastrointestinal stromal tumors 

outside the GI tract in the abdomen, especially in the omentum, 

mesenteries, and retroperitoneum, are usually metastatic or 

possibly detached from their GI tract origin. However, a small 

number of apparent primary tumors have been reported in these 

sites. Some GISTs are diagnosed as disseminated abdominal 

tumors (Miettienen et al., 2003). 

    Gastrointestinal stromal tumors are tumors of connective 

tissue, i.e. sarcomas, unlike most gastrointestinal tumors, they 

are non epithelial. Small tumors are generally benign especially 

when cell division rate is slow, but large tumors disseminate to 

the liver, omentum and the peritoneal cavity. They rarely occur 

in other abdominal organs. Some tumors of the stomach and the 

small bowel referred to as leiomyosarcomas (malignant tumor 

of smooth muscles) would most likely be re-classified as GISTs 

today on the basis of immuno-histo-chemical staining. GISTs 

are thought to arise from interstitial cells of Cajal (ICC) that are 

normally part of the autonomic nervous system of the intestine. 

They serve a pace maker function in controlling motility. Most 
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of the GISTs, about 50- 80%, arise because of a mutation in a 

gene called c-kit. This gene encodes a trans-membrane receptor 

for a growth factor termed SCF (stem cell factor). The c-

kit/CD117 receptor is expressed on ICCs and a large number of 

other cells, mainly bone marrow cells, mast cells, melanocytes 

and several other cells. In the gut , however, a mass staining 

positive for CD117 is likely to be a GISTs, arising from ICC 

(Miettinen M et al., 2006). 

The most common presentation of GIST is GI bleeding. This 

may be acute (melena or hematemesis) or chronic insidious 

bleeding leading to anemia. In older times, the tumor diagnosis 

was often delayed for years after the first bleeding episode. 

Tumor rupture, GI obstruction, or appendicitis-like pain can 

cause an acute abdomen, another presentation of GISTs. 

Smaller GISTs are often incidental findings during surgery, 

radiologic studies, or endoscopy, the latter applies especially to 

environments where mass screening for gastric carcinoma is 

being practiced (Demetrie G et al., 2002). 

   Surgery is the mainstay of therapy for non metastatic GISTs. 

Lymph node metastasis is rare and routine removal of lymph 

nodes is typically not necessary, also wide margins are not 

necessary. Laparoscopic surgery, has been shown to be 
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effective for removal of these tumors without the need of large 

incisions. Until recently, GISTs were notorious for being 

resistant to chemotherapy, with a success rate of less 5%. 

Recently, the c-kit tyrosine kinase inhibitor imatinib 

(Glivec/Gleevec), a drug initially marked for chronic 

myelogenous leukemia, was found to be useful in treating 

GISTs, leading to a 40-70% response rate in metastatic or 

inoperable cases. Patients who become refractory on imatinib 

may respond to the multiple tyrosin kinase inhibitor sunitinib 

(Sutent) (Nguyen S et al., 2006). 
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Historical Overview 

  

The way(s) in which spindle cell tumors, and 

subsequently epithelioid tumors, apparently arising from 

suomal/mesenchymal components of the gastrointestinal tract 

have been perceived and classified over the past 50 to 60 years 

has been the subject of detailed reviews elsewhere, and thus 

only an essay study is provided here (De Saint Aubain  et al., 

1998). 

Following several descriptions in 1940s by South and 

others, stromal tumors arising in the GI tract were generally 

regarded as smooth-muscle neoplasms (using the terms 

“leiomyoma,” “leiomyosarcoma,” “leiomyoblastoma,” and 

“bizarre leiomyoma”) until at least the late 1960s. 

The application of electron microscopy to the study of 

human tumors in the late 1960s and early 1970 revealed that 

relatively few of these neoplasms showed convincing 

ultrastructural evidence of smooth-muscle differentiation. 

With the introduction of immunohistochemistry in the 

early 1980s, it was also seen appreciated that many of these 

lesions lacked the immunophenotypic features of smooth-
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muscle differentiation, and this led Mazur and Clark in 1983 to 

introduce the more generic designation “stromal tumor.” These 

same authors, along with many others, realized that at least 

some stromal tumors of the gastrointestinal tract expressed 

neural crest antigens such as S-100 protien and neuron specific 

enolase and those engaged in electron microscopy studies also 

noted that some cases showed schwannian or neuroaxonal 

differentiation.(Mazur and Clark HB, 1983).                                                                

A subset of such lesions that showed clear ultrastructural 

evidence of autonomic neuronal differentiation was designated 

“plexosarcoma” by Herrera et al in 1984  and subsequently 

became better known as gastrointestinal autonomic nerve 

tumors (GANTs)(Herrera GA et al.,1984). 

By the early 1990s, there was considerable confusion 

about the line or lines of differentiation (“histogenesis”) shown 

by these stromal tumors, and there was a sense that some were 

truly myogenic (smooth muscle), some were neural, some 

seemed to show bidirectional differentiation, and some had a 

“null” phenotype (Newman PL et a1., 1991). 

The relative proportions in these categories were 

disputed, mainly as a consequence of the different results 

published in various immunohistochemical studies. Soon 
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thereafter, it became appreciated that significant proportion of 

these lesions of both spindle cell and epithelioid type showed 

CD34 immunopositivity  and this antigen was promulgated as a 

more reproducible marker of GISTs. However, it became 

evident over the succeeding few years that no more than 60% to 

70% of GISTs (a are CD34 immunopositiv, and furthermore, 

schwann cell neoplasms and a proportion of true srnooth 

muscle tumors also show CD34 positivity(Miettinen M et al., 

1995). 

Thus, in the later 1990s there were two approaches. The 

first approach was to lump all mesenchymal tumors of the 

gastrointestinal under the generic heading of “GIST” either 

without regard for immunophenotypic differences or perhaps 

noting these differences in passing. This approach, although 

popular, suffered from including true leiomyomas and 

schwannomas under the rubric of GIST. The second approach 

was to attempt to strictly identify a group of mesenchymal 

tumors that excluded true leiomyornas and schwannomas and 

that also had certain common histopathologic properties. 

Although this approach was closer to current thinking, 

diagnostic reproducibility was flawed because of varying levels 

of exepertise and the lack of sensetive and relatively specific 
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diagnostic marker that could reliably identify nonmyogenic, 

nonschwannian stromal tumors. 

This confused (and confusing) situation was ripe for 

clarification and restructuring. Hence the revelations 

concerning KIT mutation and KIT expression have rapidly 

transformed this field. Without recapitulating in excessive 

detail what has been reviewed elsewhere , it is now appreciated 

that KIT irnmunoreactivity, in the specific context of 

mesenchyrnal lesions of the gastrointestinal tract, defines a 

group of tumors showing differentiation toward (or being 

derived from) interstitial cells of Cajal. These cells, also 

sometimes known as gastrointestinal pacemaker cells, from the 

interface between the autonornic innervation of bowel wall and 

the smooth muscle itself(Miettinen M et al., 2001). 

They have immunophenotypic and ultrastructural 

features of both smooth muscles and neuronal differentiation in 

varying degrees and serve to regulate peristalsis. Th 

overwhelming majority of mesenchymal lesiors of the 

gastrointstinal tract seem now to fall into this “histogenic” 

categoly. 

In contrast, the less common true smooth-muscle 

neoplasms and schwann cell neoplasm of the gastrointestinal 
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tract, lack KIT mutations and do not overexpress KIT protein 

(CD1 17) as detected immunohistochemically. 

Based on what is now known of the interstitial cells of 

Cajal, it is now surperising that carefully defined examples of 

GANT share a molecular genetic identity with conventional 

spindle and epithelioid cell forms of GIST, and hence GANT 

most likely no longer warrants designation as a separate entity 

(Hirota S et at., 1998). 
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Epidemiology 

 

The majority of patients present in the fifth to the seventh 

decade of life.  Although a few studies show a male 

predominance, most indicate no sex predilection (Conlon KC  

et al., 1995). 

The true incidence is unknown; however, recent 

calculations would estimate approximately 150 new G1STs per 

year in the United States. Gastrointestinal stromal tumors have 

been reported to comprise , 1% of malignancies of the 

esophagus, stomach, colon, and rectum (Licht JD et al., 1988). 

In the small bowel, where carcinomas are much less 

frequent, stromal tumors account for 20% of malignancies if 

lymphornas are excluded. 

GISTs account for most mesenchymal tumors arising 

within the gastrointestinal tract. Although this generally 

accepted and popular designation highlights the nonepithelial 

nature of gastrointestinal stromal tumors, it nevertheless 

represents a specific category of, as yet, incompletely 

characterised benign and malignant neoplasms with an 

incomplete myogenic and/or neural or “uncommitted” 

phenotype primarily at the immune histochemical and 

ultrastructural level. Tumors of true smooth muscle, neural 


