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Cancer Association of South Africa (CANSA) 
 
 

Fact Sheet On 
Cancer of Connective Tissue 

 
 
 
 

 
 
 
Introduction 
Connective tissue, also referred to as soft tissue, is the name given to all the supporting 
tissues in the body, which includes the bones. This includes fat, muscle, nerves, deep skin 
tissue, blood vessels and the tissue that surrounds joints (synovial tissue). These tissues 
support and connect all the organs and structures of the body.  
 
A connective tissue (soft tissue) sarcoma 
is a rare type of cancer that forms usually 
as a painless lump (tumour) in any one of 
these soft tissues. It most commonly 
develops in the thigh, shoulder and 
pelvis. Sometimes it can also grow in the 
abdomen or chest (trunk).  
 

[Picture Credit: Connective Tissue Sarcoma] 

 
There are over seventy (70) types of 
connective tissue cancers. It is named 
after the abnormal cells that make up the sarcoma.  
 
Types of connective tissue sarcomas include: 

o malignant fibrous histiocytoma (MFH) – the most common type from abnormal 
spindle-shaped cells 

o liposarcoma - the next most common type of soft tissue sarcoma from abnormal fat 
cells  

o leiomyosarcoma – from muscle tissues 
o rhabdomyosarcoma -  from muscle tissues 
o angiosarcoma - from blood vessels 
o Ewing’s sarcoma – from bone tissue, mainly in children 
o primitive neuroectodermal tumour (PNET) 
o malignant peripheral nerve sheath tumour (MPNST or PNST) 
o gastrointestinal stromal sarcoma (GIST)  
o stromal sarcoma - from supporting tissues 
o kaposi sarcoma of the skin 
o synovial sarcoma – from synovial tissues 

(Cancer Council Victoria) 
 
 
 

http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=oIyQAZaqh4kgrM&tbnid=WRHd7gCoAP6FqM:&ved=0CAUQjRw&url=http://www.indiasurgerytour.com/treatments/cancer/india-sarcoma.html&ei=lM0uUpvIK--o0wXAr4HABA&bvm=bv.51773540,d.ZGU&psig=AFQjCNHDNoaoxRm4deywZyS0MsODWRzkNQ&ust=1378885371608796
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Incidence of Connective Tissue Cancer in South Africa 
According to the National Cancer Registry (2012) the following number of cancer of 
connective tissue cases was histologically diagnosed in South Africa during 2012: 
 
Group - Males 
2012 

Actual 
No of Cases 

Estimated 
Lifetime Risk 

Percentage of 
All Cancers 

All males 285 1:674 0,77% 
Asian males 12 1:828 1,38% 
Black males 155 1:914 1,33% 
Coloured males 36 1:367 0,83% 
White males 83 1:419 0,41% 

 
 
Group - Females 
2012 

Actual 
No of Cases 

Estimated 
Lifetime Risk 

Percentage of 
All Cancers 

All females 285 1:838 0,76% 
Asian females 12 1:680 1,07% 
Black females 185 1:907 1,12% 
Coloured females 33 1:633 0,78% 
White females 56 1:627 0,35% 

 
 

The frequency of histologically diagnosed cases of cancer of connective tissue in South 
Africa for 2012 was as follows (National Cancer Registry, 2012): 
 
Group - Males 
2012 

0 – 19 
Years 

20 – 29 
Years 

30 – 39 
Years 

40 – 49 
Years 

50 – 59 
Years 

60 – 69 
Years 

70 – 79 
Years 

80+ 
Years 

All males 33 15 26 46 56 47 40 14 
Asian males 1 1 0 2 3 1 3 1 
Black males 24 7 19 23 30 22 9 6 
Coloured males 3 2 2 7 5 9 5 1 
White males 3 1 4 11 16 14 19 7 

 
 
Group - Females 
2012 

0 – 19 
Years 

20 – 29 
Years 

30 – 39 
Years 

40 – 49 
Years 

50 – 59 
Years 

60 – 69 
Years 

70 – 79 
Years 

80+ 
Years 

All females 44 22 27 33 59 44 35 16 
Asian females 1 0 0 2 6 1 1 0 
Black females 28 15 20 21 37 25 20 6 
Coloured females 5 3 2 6 2 5 5 3 
White females 8 3 4 2 11 11 7 7 

N.B. In the event that the totals in any of the above tables do not tally, this may be the result of uncertainties as to the age, race 
or sex of the individual. The totals for ‘all males’ and ‘all females’, however, always reflect the correct totals. 
 

 
 
 
Malignant Fibrous Histiocytoma 
Malignant fibrous histiocytoma (MFH), a type of sarcoma, is a malignant neoplasm of 
uncertain origin that arises both in soft tissue and bone. It was first introduced in 1961 by 
Kauffman and Stout and controversy has plagued it since. It was described as a tumour rich 
in histiocytes with a storiform growth pattern. By 1977, it was considered the most common 
soft tissue sarcoma of adult life. Despite the frequency of diagnosis, MFH has remained an 
enigma. No true cell of origin has ever been identified. In 2002, the World Health 
Organization (WHO) declassified MFH as a formal diagnostic entity and renamed it as an 
undifferentiated pleomorphic sarcoma not otherwise specified (NOS).  
 

http://www.nlm.nih.gov/medlineplus/ency/article/002374.htm
http://commons.wikimedia.org/wiki/File:Storiform_pattern_-_high_mag.jpg
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This new terminology has been supported by a 
compelling body of evidence over the last decade to 
suggest that MFH represents a final common pathway 
in tumours that undergo progression towards 
undifferentiation. While it remains unclear how to most 
accurately organise these tumours, the term malignant 
fibrous histiocytoma represents the diagnosis for 
thousands of patients and is still commonly used by 
both patients and physicians.  
 

[Picture Credit: Malignant Histiocytoma] 

 
MFH manifests a broad range of histologic appearances 
with four sub-types:  

o Storiform-pleomorphic  
o Myxoid  
o Giant cell  
o Inflammatory 

(The Liddy Shiver Sarcoma Initiative). 
 
 
Typically, MFHs occur in adults (range 32-80; mean 59 years) with a slight male predilection 
with a M:F ratio of 1.2:1). Presentation is usually with a painless, enlarging palpable mass. 
Although MFH can occur almost anywhere in the body, it has a predilection for the 
retroperitoneum and proximal extremities. It is usually confined to the soft tissues, but 
occasionally may arise in or from bone (1-5%).  
 
It is the most frequent soft tissue sarcoma to occur as a result of radiotherapy and is also 
seen on a background of Paget disease.  
 
 
Pathology 
MFH are aggressive tumours which account for 25-40% of all adult soft tissue sarcomas, 
making it the most common type. However, the classification system is becoming more 
restrictive, with many tumours being re-classified as variants of myogenic sarcomas. 
Macroscopically (looking at it with the naked eye), these tumours are typically large (5 - 20 
cm) well circumscribed but unencapsulated with a grey firm heterogeneous cut surface 
sometimes with areas of necrosis (tissue death).  
 
Microscopically (looking at it under a microscope) these tumours are heterogeneous 
fibroblastic made up of poorly differentiated fibroblasts, myofibroblasts, histiocyte-like cells 
with significant cellular pleomorphism, storiform architecture and also demonstrate bizarre 
multi-nucleated giant cells. It is sometimes difficult to distinguish from other high grade 
sarcomas. A number of histological sub-types have been described including: 

o storiform-pleomorphic : most common 50-60% 
o myxoid : 25% : myxofibrosarcoma  
o inflammatory : 5-10% 
o giant cell : 5 - 10% 
o angiomatoid  

 relatively non-aggressive 

 metastases uncommon 

 usually occurs in young adults / adolescents  
 

https://en.wikipedia.org/wiki/Cellular_differentiation#Dedifferentiation
https://en.wikipedia.org/wiki/Histology
http://radiopaedia.org/articles/pagets-disease-of-bone-1
http://radiopaedia.org/articles/myxofibrosarcoma
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=CvNiFCryV4oUnM&tbnid=I9bULH9rB6yOPM:&ved=0CAUQjRw&url=http://dingenieria.com/weaponry-phyllodes-tumour-and-fatigue/&ei=gusuUumVOom10QWX2oHIDw&bvm=bv.51773540,d.ZG4&psig=AFQjCNGpY7681s8GnEJw_iNgOdukO0_AgA&ust=1378892928623298


Researched and Authored by Prof Michael C Herbst 
[D Litt et Phil (Health Studies); D N Ed; M Art et Scien; B A Cur; Dip Occupational Health] 
Approved Ms Elize Joubert, Chief Executive Officer [BA Social Work (cum laude); MA Social Work] 
April 2017 Page 4 
 

Radiographic features 
Plain x-rays will demonstrate a soft tissue mass and if 
arising from bone, then an aggressive destructive bony 
lesion. In some cases, curvilinear or punctate regions 
of calcification may be demonstrated.  

[Picture Credit: MFH] 

 
The density of MFH is typically similar to adjacent 
muscle, with heterogeneous lower density areas if 
haemorrhage, necrosis or myxoid material is 
abundant. The soft tissue component enhances. In up 
to 15-20% of cases some mineralisation is present.  
 
MRI is the modality of choice for assessing soft tissue 
sarcomas, as it is best able to locally stage the tumour. 
These tumours are typically relatively well 
circumscribed, located within or adjacent to muscle, exerting positive mass effect on 
surrounding structures due to their (usual) large size at presentation.  
 
 
Grading of MFH 
Grading is as follows: 
T1 -  intermediate (to low) signal intensity, similar to adjacent muscle  

heterogeneity if haemorrhage, calcification, necrosis, myxoid material present 
prominent enhancement of solid components 

 
T2 - intermediate to high signal intensity 

heterogeneity if haemorrhage, calcification, necrosis, myxoid material present 
 
 
Treatment and Prognosis 
Most MFH are of high grade (3 and 4) and are aggressive in its biological behaviour. It 
frequently metastasises (30-50% at diagnosis) and locally recur despite aggressive 
treatment. The overall 5 year survival is between 25-70%.  
 
Prognostic factors include : 

o tumour size : smaller being better 
o location  

 superficial is better 

 distal is better 
o histological grade 

 
 
Treatment usually consists of aggressive en bloc resection with a wide margin. 
Supplementary neoadjuvant chemotherapy and radiotherapy is especially useful in reducing 
the local recurrence rate.  Limb-sparing surgery is usually possible.  
 
 
Differential Diagnosis 
General imaging differential considerations include: 

o other sarcomas and soft tissue tumours 

 synovial sarcoma 

 aggressive fibromatosis 

http://radiopaedia.org/articles/synovial-sarcoma
http://radiopaedia.org/articles/aggressive-fibromatosis
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=jm1ej3n3lMc80M&tbnid=tJVqwxbL41cqyM:&ved=0CAUQjRw&url=http://radiopaedia.org/cases/malignant-fibrous-histiocytoma-of-the-calf&ei=CZUxUtuzM5Ojhgffi4GQCw&bvm=bv.52109249,d.ZG4&psig=AFQjCNFgejEbmNTm-FVg0kkoP5-KqgUH-A&ust=1379067497339257
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 benign fibrous tumours 
o soft tissue metastases 
o myositis ossificans 

(Radiopaedia.Org). 
 
 
 
Liposarcoma   

[Picture Credit: Liposarcoma] 

 
Liposarcoma, a type of soft tissue sarcoma, is 
a cancerous (malignant) tumour that develops 
from fat cells. Liposarcoma tumours can 
develop anywhere, but typically appear in the 
deep fat tissues of the limbs or abdomen in people aged 50 to 65. Although liposarcoma is 
rare, It is the most common form of soft tissue sarcoma that occurs in adults. 
(Mayo Clinic). 
 
 
Causes of Liposarcoma 
The exact cause of liposarcoma is not known, but it may be caused by damaged genes. 
Liposarcomas more commonly occur in an area of the body that has been injured. One may 
be at a higher risk if one has received radiation treatment in the past. 
 
 
Different Types of Liposarcoma 
Liposarcoma may be a low-grade or a high-grade tumour. A low-grade tumour is usually 
slow growing and does not spread to other areas of the body. A high-grade tumour is usually 
larger and often spreads to other areas in the body. The type of liposarcoma depends on the 
kind of cells that make up the tumour.  
 
It may be any of the following: 

o Well-differentiated - this is the most common type of liposarcoma and usually does 
not spread to other areas. It is most often found in the deep tissue of the legs and 
thighs. It may also be found in the back, abdomen, or arms 

o Myxoid - this is the second most common type of liposarcoma. Myxoid liposarcomas 
are often low grade and are commonly found in the leg muscles. Myxoid tumours 
may spread to the tissue that covers the lungs and heart. Round cell liposarcoma is a 
type of myxoid liposarcoma that is high grade and more likely to spread to other 
areas of the body 

o Dedifferentiated - this kind of liposarcoma is made up of both a fatty tumour and a 
non-fatty tumour. These are normally found in the back or abdomen This type of 
liposarcoma may spread to other areas such as the lungs, liver or bones 

o Pleomorphic - this is a rare type of liposarcoma. It has very little or no fat in it and it is 
a high-grade tumour. It is commonly found in the leg muscles. Pleomorphic tumours 
often spread to the lungs, liver, brain and bone 

o Mixed - this tumour is made up of more than one type of liposarcoma. It most often 
grows in the abdomen 

 
 
 
 
 

http://radiopaedia.org/articles/myositis-ossificans-1
http://www.mayoclinic.org/soft-tissue-sarcoma/
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=SbVl8KPWhx0JjM&tbnid=AiFj7SZjNl5w8M:&ved=0CAUQjRw&url=http://keepingkidssafenow.info/disease/liposarcoma-thigh/&ei=WoQxUtTNIYzxhQeT1YEQ&bvm=bv.52109249,d.ZG4&psig=AFQjCNFib2We-_YAwJWj3jNCB8KioFgAkQ&ust=1379063206085343


Researched and Authored by Prof Michael C Herbst 
[D Litt et Phil (Health Studies); D N Ed; M Art et Scien; B A Cur; Dip Occupational Health] 
Approved Ms Elize Joubert, Chief Executive Officer [BA Social Work (cum laude); MA Social Work] 
April 2017 Page 6 
 

Signs and Symptoms of Liposarcoma 
Liposarcomas are usually painless and slow growing. One can often see or feel it under the 
skin. The patient may have pain if the tumour grows and presses on nerves and blood 
vessels. Depending on where the tumour is, one may have any of the following: 
 

o Decreased movement in the limb that has the tumour 
o Pain and swelling in the area of the tumour 
o Chest pain 
o Abdominal pain, constipation, diarrhoea or bloody bowel movements 
o Trouble urinating or pain while urinating 
o Trouble swallowing or weight loss 
o Coughing or trouble speaking and breathing 

 
 
Diagnosis of Liposarcomas 
Diagnosis includes a general medical examination. One may also need one or more of the 
following tests: 
 

o X-ray - this is used to take an image of the tumour and the area around it. These 
images may show if the tumour has damaged the bones. The doctor may also take 
an x-ray of the lungs to check if the cancer has spread. 

o CT scan - this test is also called a CAT scan. An x-ray machine uses a computer to 
take images of the tumour and check for other problems. Images of the lungs and 
other organs may be taken to check if the cancer has spread. One may be given a 
dye before the images are taken to help caregivers see the images better.  

o MRI - this scan uses powerful magnets and a computer to take images of the tumour 
and the area around it. An MRI may be used to look at the organs, blood vessels, 
nerves and bones around the tumour. It may also help the doctor identify what type 
of tumour the patient has. A dye may be administered to help the images show up 
better. Patients should inform the staff if they have any metal in or on their body 

o Positron emission tomography scan - this is also called a PET scan. It may be used 
to see if there is cancer and if it has spread. A dye is injected into a vein (blood 
vessel). This dye helps show up the cells and tissue more clearly.  

o Biopsy - during this procedure, a small amount of tissue is removed from the tumour. 
A needle or other small instrument is used to remove the tissue sample. If a large 
sample is needed, the doctor may need to make an incision. The sample will be sent 
to a laboratory for tests. The laboratory test will show if the tumour is a liposarcoma 
and what type it is. 

 
 
Treatment of Liposarcoma 

o Chemotherapy - -these medicines work by killing cancer cells. The doctor may use 
chemotherapy to make the tumour smaller before surgery. He/she may also give 
chemotherapy after surgery to kill any cancer cells that remain 

o Radiation - radiation kills cancer cells and prevents the cancer from spreading. 
Radiation may also help stop the cancer from coming back after surgery. Some 
patients may need radiation before, during or after surgery 

o Surgery – some patients need surgery to remove the tumour and some of the tissue 
around it. A graft may be used to replace bone or tissue that has been removed. A 
graft is a piece of tissue from another area of the body or from a donor. In some 
cases it may be necessary to amputate (remove) a limb to completely remove the 
tumour 

(Drugs.Com). 
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Leiomyosarcoma 
Leiomyosarcoma belongs to a group of cancers called soft tissue sarcomas. Sarcomas are 
cancers that develop in the supporting or 
connective tissues of the body, such as muscle, 
fat, nerves, blood vessels, bone, and cartilage. 
Soft tissue sarcomas are rare. Approximately 1% 
of all cancers are soft tissue sarcomas. Most 
people with leiomyosarcoma are over the age of 
50.  
 

[Picture Credit: Leiomyosarcoma] 

 
Leiomyosarcomas are one of the more common 
types of sarcoma to develop in adults. It starts 
from cells in a type of muscle tissue called smooth 
muscle. Smooth muscles are involuntary muscles that over which man has no control. It is 
found in the walls of muscular organs like the heart and stomach, as well as in the walls of 
blood vessels throughout the body. This means that leiomyosarcomas can start anywhere in 
the body. Common places are the walls of the womb (uterus), the limbs and the digestive 
system - particularly the stomach.  
 
The exact causes of leiomyosarcoma are not known, and research is ongoing to try to find 
out as much as possible about it. Very rarely, soft tissue sarcomas may occur in an area that 
has previously been treated with radiotherapy for another type of cancer. The sarcoma will 
usually not develop until about 10 years after the radiotherapy treatment.  
 
Exposure to some types of chemicals may also increase the risk of developing some 
sarcomas. The chemicals include vinyl chloride (used for making plastics), some types of 
herbicides (weedkillers) and dioxins. 
  
People with early leiomyosarcoma often don’t have any symptoms. Most leiomyosarcomas 
are diagnosed after a person develops symptoms which may include:  

o a lump or swelling  
o abdominal discomfort or bloatedness  
o swelling or pain in any area of the body  
o bleeding from the vagina in women who have reached menopause, or a change in 

periods for women who have not yet reached menopause 
  
If any of the above symptoms are noticed, a medical practitioner should be consulted. It 
must, however, be noted that these symptoms can also be caused by many other things.  
(MacMillan Cancer Support). 
 
 
Classification of Leiomyosarcoma 
Histologically, soft tissue leiomyosarcomas that arise in different anatomic locations are 
similar. However, based on the location of the tumour, prognosis and possible treatments 
differ. For this reason leiomyosarcoma of soft tissues is divided into four groups. 
Furthermore there are sporadic case reports of primary leiomyosarcoma of bone, a clinically 
distinct entity. 
 

o Leiomyosarcoma of Soft Tissue Retroperitoneal Somatic soft tissue – immuno-
histochemical analysis suggests that the cell line of origin of leiomyosarcoma is the 
smooth muscle cell. The most common site of leiomyosarcoma of soft tissue is the 

https://en.wikipedia.org/wiki/Histology
http://en.wikipedia.org/wiki/Immunohistochemistry
http://en.wikipedia.org/wiki/Immunohistochemistry
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=onBGHFtyhIY6mM&tbnid=xfa5g9UPSDLgSM:&ved=0CAUQjRw&url=http://cancerwall.com/leiomyosarcoma-survival-rate-symptoms-prognosis-treatment/&ei=FZAxUpfNCoarhAeE5YCABg&bvm=bv.52109249,d.ZG4&psig=AFQjCNGjIe54hI_np4ISn9a8AEW1VVYd7A&ust=1379066239196273
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retroperitoneum, accounting for 50% of all cases. Smooth muscle sarcomas arising 
from the abdominal viscera or uterus are considered to be distinct disease entities. 
Other sites of involvement include the deep soft tissues of the extremities and are 
referred to as leiomyosarcoma of somatic soft tissue. Soft tissue leiomyosarcoma 
was at one time believed to arise from leiomyomas, however, this is now thought to 
be an extremely rare occurrence. Most malignant leiomyosarcomas arise 
independently, and are not associated with benign tumours. Histologic studies of 
somatic soft tissue leiomyosarcomas have shown that many, if not all, of these 
tumours arise directly from the smooth muscle cells lining small blood vessels. 

 
When the retroperitoneum is involved, presenting symptoms are usually vague 
abdominal discomfort, an abdominal mass and weight loss. Peripherally located 
masses present as an enlarging mass, often painless, with few constitutional signs. 
Due to the deep inaccessible location and large volume of the abdominal cavity, 
leiomyosarcomas of the retroperitoneum tend to be significantly larger than those of 
the extremities at presentation. Retroperitoneal leiomyosarcoma is an aggressive 
disease that is often not amenable to complete surgical resection. 

 
o Leiomyosarcoma of Cutaneous Origin – leiomyosarcoma can arise within the dermis. 

When this occurs it is referred to as cutaneous leiomyosarcoma. Unlike other forms 
of leiomyosarcoma, men are affected more than women at a ratio of 2:1. These 
lesions are typically small when first diagnosed (1-2 cm), and prognosis is generally 
good. When leiomyosarcoma develops within the dermis itself it is thought to be 
derived from the pilar erecti (tiny muscles in the skin that make the hair stand erect). 
Tumours that develop within subcutaneous tissue arise from small or microscopic 
vessels and should be considered leiomyosarcoma of somatic soft tissue. The 
behavior of these tumours is more consistent with that of deeper tumours than 
intradermal tumours.  
 
When the lesion is confined to the dermis, metastasis typically does not occur. 
Deeper lesions can metastasise in up to 30-40% of cases, usually 
haematogenously to the lungs. Treatment consists of wide resection, and is often 
curative when the lesion is initially confined to the dermis, regardless of histologic 
grade. 

 
o Leiomyosarcoma of Vascular Origin (large vessel) - leiomyosarcoma rarely arises 

directly from major blood vessels, however, when it does, it is termed 
leiomyosarcoma of vascular origin.  
 
If the tumour develops in the inferior vena cava in the supra-hepatic segment, Budd-
Chiari syndrome develops: hepatomegaly, jaundice, and ascites. These tumours are 
usually not surgically resectable. Tumours that arise in the inferior vena cava below 
the liver present with lower extremity oedema and vague abdominal pain. Symptoms 
are defined by the anatomic location of the lesion, and the local vascular physiology 
and drainage patterns. 
 
Arterial leiomyosarcoma usually affects the pulmonary artery. Patients will typically 
complain of dyspnoea (difficult breathing) and chest discomfort, relating to the arterial 
obstruction. Symptoms are related to the vascular distribution of the affected artery 
and the presence or absence of collateral blood flow. 

 
 

http://en.wikipedia.org/wiki/Leiomyomas
https://en.wikipedia.org/wiki/Dermis
http://en.wikipedia.org/wiki/Budd-Chiari_syndrome
http://en.wikipedia.org/wiki/Budd-Chiari_syndrome
http://en.wikipedia.org/wiki/Dyspnea
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o Leiomyosarcoma in the Immunocompromised Host - since the 1970s there have 
been a number of cases of leiomyosarcoma reported in immunocompromised 
patients having undergone transplantation and treated with immunosuppressive 
regimens.  

 
More recently, there have been further case reports involving people infected with the 
HIV/AIDS virus. There appears to be a relationship between these 
immunocompromised patients and super-infection with Epstein-Barr virus (EBV). 
Case reports of synchronous multiple leiomyosarcoma have been published where 
clonal analysis have shown that the individual tumours arose independently from 
each other. It is not known what interaction exists between immuno-incompentence 
and EBV infection that predisposes to leiomyosarcoma. 

 
o Leiomyosarcoma of Bone - primary leiomyosarcoma of bone is extremely rare. There 

have been approximately 90 cases reported since initially described in 1965. Many 
cases that are thought to represent primary disease of bone, after further 
investigation, actually represent metastatic disease from another site or bony 
invasion from a neighbouring soft tissue lesion.  

 
Most cases of leiomyosarcoma of bone reported so far have been in the 
metaphysis of long bones. These lesions are thought to arise from the smooth 
muscle cells lining the intra-osseous vessels or from pluripotent mesenchymal cells. 
The histology is the same as leiomyosarcoma of soft tissue. These tumours have an 
equal or slightly male-predominant gender distribution. The radiographic appearance 
of these tumours is typically a radiolucent lesion in the metaphysis of a long bone, 
although the tumour has been described in other locations as well. A permeative 
appearance is characteristic. There are no specific radiographic features that can 
diagnose leiomyosarcoma by radiography alone. 

 
 
 
Leiomyosarcoma Staging 
Staging of leiomyosarcoma is important both in guiding treatment and in providing prognostic 
information. While many staging systems exist for soft tissue sarcoma, the most commonly 
used system is the AJCC system. This system classifies the tumour based upon histologic 
grade, the tumour size, location as superficial or deep, and the presence or absence of 
metastatic disease. 
 
The Surgical Staging System of the Musculoskeletal Tumour Society (MSTS) is also used. It 
is utilised for staging bone and soft tissue sarcomas, including leiomyosarcoma. This staging 
system classifies tumours as Ia, Ib, IIa, IIb, or III based upon the histologic grade of the 
tumour, its local extent and the presence or absences of macroscopic distant metastatic 
disease. If the tumour is localised to a single anatomic compartment, it is said to be 
confined. If it has spread locally beyond its initial compartment, then it is said to be 
unconfined. 
 
 
 
 
 
 
 

http://www.cdc.gov/ncidod/diseases/ebv.htm
http://en.wikipedia.org/wiki/Metaphysis
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AJCC staging system 

Stage 
Histological 

Grade 
Size 

Location  
(Relative to fascia) 

Systemic / Metastatic  
Disease Present 

IA Low < 5cm Superficial or Deep No 

IB Low ≥ 5cm Superficial No 

IIA Low ≥ 5cm Deep No 

IIB High < 5cm Superficial or Deep No 

IIC High ≥ 5cm Superficial No 

III High ≥ 5cm Deep No 

IV Any Any Any Yes 

 
 

MSTS Staging system  

Stage 
Histological 

Grade 
Local Extent of Disease 

Systemic / Metastatic  
Disease Present 

Ia Low Confined No 

Ib Low Unconfined No 

Ia High Confined No 

Ib High Unconfined No 

III Any Any Yes 

 
 
Leiomyosarcoma Treatment 
Due to the rarity of these tumours, and the need for a multi-specialty treatment team, 
treatment is best carried out in a specialised centre with expertise in sarcoma care. 
Treatment planning begins with a multi-disciplinary review of the patient’s history, all 
available radiographic imaging, and the pathologic results from biopsy. A treatment plan is 
then formulated based upon the input from orthopaedic and general surgeons, 
musculoskeletal radiologists, pathologists, medical oncologists, and radiation oncologists. 
 

o Surgery - Local control of soft tissue sarcomas is usually achieved with surgical 
resection. Pre-operative planning based upon radiographic and pathologic 
information is important to ensure adequate surgical margins. Achieving wide 
surgical margins is important in preventing local recurrence. 

 
 

o Radiation Therapy - Many tumours involve or are directly adjacent to vital structures. 
In these cases achieving a wide surgical margin is impossible. Radiation therapy is 
an important additional treatment for improving rates of local control when surgical 
margins are close, especially in high-grade sarcomas. Radiation therapy can be 
delivered either pre-operatively (neoadjuvant) or post-operatively (adjuvant). 



Researched and Authored by Prof Michael C Herbst 
[D Litt et Phil (Health Studies); D N Ed; M Art et Scien; B A Cur; Dip Occupational Health] 
Approved Ms Elize Joubert, Chief Executive Officer [BA Social Work (cum laude); MA Social Work] 
April 2017 Page 11 
 

Radiation therapy can also be utilised as a means of palliative local control in cases 
where extensive metastasis has already occurred. 

 
 

o Chemotherapy – the primary role of chemotherapy is in the treatment of metastatic 
disease. While not curative, it may slow the progression of systemic disease. Agents 
that are used in some sarcoma centres include: doxorubicin and ifosfamide, 
gemciabine and taxotere (docetaxewl), dacarbazine and ecteinascidin. There are 
currently investigational studies underway to identify other agents that may prove 
useful in the treatment of leiomyosarcoma.  
 
Chemotherapy is sometimes used as an adjuvant in the treatment of localised 
sarcomas. No clear survival benefit has been demonstrated in retroperitoneal 
leiomyosarcomas. However, pre-operative chemotherapy may help to shrink a 
tumour away from vital structures, and improve the ability of surgeons to successfully 
remove a large tumour. In localised leiomyosarcoma of the extremities, there may be 
a survival benefit for adjuvant chemotherapy using doxorubicin-based regimens. Both 
retrospective and prospective studies have shown a benefit for neoadjuvant 
doxorubicin and ifosfamide based regimens in patients with large (>8cm) high-grade 
sarcomas. 

(The Liddy Shriver Sarcoma Initiative). 
 
 
 
Rhabdomyosarcoma 
Rhabdomyosarcoma is a cancerous (malignant) tumour of the muscles that are attached to 
bones. It can occur in many places in the body. The most common sites are the structures of 
the head and neck, the urogenital tract and the arms or legs. 
 
Rhabdomyosarcoma is the most common soft tissue tumour in children. 
 
The cause of rhabdomyosarcoma is unknown. It is a rare 
tumour. Some children with certain birth defects are at an 
increased risk and some families have a gene mutation 
that elevates risk. However, the great majority of children 
with rhabdomyosarcoma do not have any known risk 
factors. 

[Picture Credit: Rhabdomyosarcoma] 

 
The most common symptom is a mass that may or may 
not be painful. Other symptoms vary depending on 
location of the tumour: 

o Tumours in the nose or throat may cause 
bleeding, congestion, swallowing problems or neurological problems if they extend 
into the brain 

o Tumours around the eyes may cause bulging of the eye, problems with vision, 
swelling around the eye or pain 

o Tumours in the ears may cause pain, hearing loss or swelling 
o Bladder and vaginal tumours may lead to trouble starting to urinate or having a bowel 

movement or poor control of urine 
o Muscle tumours may lead to a painful lump and are often thought to be because of 

an injury. 
(MedlinePlus). 

http://www.nlm.nih.gov/medlineplus/ency/article/001510.htm
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=V0If4zkiJyJXoM&tbnid=RH1apk-E4c6xkM:&ved=0CAUQjRw&url=http://www.nature.com/eye/journal/v21/n2/fig_tab/6702541f2.html&ei=P48xUv66FsiRhQfHs4FI&bvm=bv.52109249,d.ZG4&psig=AFQjCNFnkFzAx93GrUMbFLormTm5Opfesw&ust=1379066028015930
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Angiosarcoma 
An angiosarcoma (AS) is an uncommon 
malignant neoplasms characterised by 
rapidly proliferating, extensively infiltrating 
anaplastic cells derived from blood vessels 
and lining irregular blood-filled spaces. 
Doctors apply the term angiosarcoma to a 
wide range of malignant endothelial 
vascular neoplasms that affect a variety of 
sites.  
 

[Picture Credit: Angiosarcoma] 

 
Angiosarcomas are aggressive and tend to 
recur locally, spread widely and have a high 
rate of spreading through lymph nodes to the rest of the body (systemic metastases). The 
rate of tumour-related death is high . 
(Medscape.com). 
 
 
 
Ewing’s Sarcoma 
Ewing's sarcoma is a primary bone cancer that affects mainly children and adolescents. It is 
one of a group of cancers known collectively as the Ewing sarcoma family of tumors (ESFT). 
It  is the second most common bone cancer in children, but is also relatively uncommon. It 
accounts for only 1% of all childhood cancers. Although it can occur at any age, it very rarely 
occurs in adults over the age of 30. 
 

[Picture Credit: Ewing’s Sarcoma] 

 
Because many illnesses can cause the same 
symptoms as Ewing's sarcoma, it is sometimes 
missed in its early stages. Early diagnosis and 
treatment is important. If found early enough, before it 
spreads to multiple organs (metastisises), Ewing's 
sarcoma can be treated successfully in 50 to 75% of 
cases. 
(WebMD). 
 
 
 
Primitive Neuroectodermal Tumour 
Primitive Neuroectodermal tumours (PNET) 
are a group tumours that look similar under 
a microscope. PNETs develop from cells 
that are left over from the earliest stages of 
a baby’s development in the womb. 
Normally these cells are harmless but 
occasionally they turn into a cancer. These 
cancers are more common in children than 
adults. 
 

[Picture Credit: PNET] 

 

http://www.webmd.com/cancer/
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=l-TPTAEfJHR8wM&tbnid=xB1b_J1fgDiDhM:&ved=0CAUQjRw&url=http://www.rheumatologynews.com/news/across-specialties/single-article/ewing-s-sarcoma-presented-at-birth-as-vascular-tumor-on-baby-s-ear/e8131d8004da100299cf07eb62bb6f7e.html&ei=vu8uUsHWF5C20QXP8IDYAg&bvm=bv.51773540,d.ZG4&psig=AFQjCNGqkXq-VDxp6UDJNqS6vwlxYvOoeA&ust=1378894051664461
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=l-TPTAEfJHR8wM&tbnid=xB1b_J1fgDiDhM:&ved=0CAUQjRw&url=http://www.newsargus.com/news/archives/2011/07/24/too_young_to_know_maleea_just_smiles/&ei=RPAuUrHpO-am0AWXrYDwCw&bvm=bv.51773540,d.ZG4&psig=AFQjCNGqkXq-VDxp6UDJNqS6vwlxYvOoeA&ust=1378894051664461
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=32iLyScmfx0NmM&tbnid=RIjnaga8pjgCZM:&ved=0CAUQjRw&url=http://www.webpathology.com/image.asp?case=476&n=2&ei=WfEuUqHSMcGm0QWU-YCYCw&bvm=bv.51773540,d.ZG4&psig=AFQjCNGNi7civgqXsxZzaasS1u7RXOsMVQ&ust=1378894450034922
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Doctors use the term PNET to classify the tumour. They are divided into two main groups: 
 

o PNETs of the brain and central nervous system. Primitive neuroectodermal tumours 
that occur in the brain and spinal cord (the central nervous system or CNS) include 

 Medulloblastoma, which develops in the back part of the brain – the hindbrain 

 Pineoblastoma which develops in the pineal region of the brain 

 Non pineal supratententorial PNET, which develops in the upper part of the 
brain 

Medulloblastoma is the most common of these. You can find information about 
treating primitive neuroectodermal tumours in the treating brain tumours section. 

 
o Peripheral PNETs (outside the brain and nervous system). Doctors used to use the 

term peripheral PNET to describe these tumours when they occur in the soft tissues 
of the body. The tumours have the same genetic change as Ewing's sarcoma of the 
bone and so they are now called soft tissue Ewing's sarcoma.  

(Cancer Research UK). 
 
 
 
Nerve Tumours 
Nerve tumours can form in the peripheral nerve network anywhere in the body. These 
tumours often affect the function of the nerve, causing pain and disability. A large majority of 
peripheral nerve tumours are benign (not cancerous). Some are caused by 
neurofibromatosis, or schwannomatosis (genetic disorders of the nervous system). 
 
There are three major categories of nerve tumours. They are: 

o Neurofibroma. Most commonly found within the genetic disorder of neurofibromatosis 
o Schwannoma. These are nerve sheath tumours and can occur in isolation. Less 

commonly these tumours can occur in patients suffering from neurofibromatosis or 
schwannomatosis 

o Malignant Peripheral Nerve Sheath Tumour. These very aggressive tumours are 
cancerous nerve sheath tumours and should be managed by a multi-disciplinary 
team. They can occur in association with neurofibromatosis Type 1 

 
 
Schwannomas 
Schwannomas are tumours that grow along the peripheral 
nervous system in the body. A common cause of schwannomas 
is schwannomatosis. For many patients, the tumours are 
watched over time, as they can grow very slowly. These 
tumours need to be removed when patients feel pain or the 
tumours are observed to be growing quickly . 
 

[Picture Credit: Schwannoma] 

. 
Neurofibromas 
Neurofibromas are benign (non-cancerous) tumours which grow 
on nerves in the body. A common cause of neurofibromas is 
neurofibromatosis. Patients with neurofibromatosis often have 
numerous tumours throughout their body. If a tumour begins to 
cause pain or is associated with loss of neurological function, 
compresses a nearby structure, or shows rapid growth on imaging, surgical excision 
(removal) may be considered.  If there is a question of the tumour being malignant 

http://www.cancerresearchuk.org/cancer-help/type/brain-tumour/about/types-of-primary-brain-tumours#pnet
http://www.cancerresearchuk.org/cancer-help/type/brain-tumour/about/the-brain#hind
http://cancerhelp.cancerresearchuk.org/type/brain-tumour/about/types-of-primary-brain-tumours#pineal
http://www.cancerresearchuk.org/cancer-help/type/brain-tumour/about/the-brain#tent
http://www.cancerresearchuk.org/cancer-help/about-cancer/cancer-questions/ssLINK/treatment-for-primitive-neuroectodermal-tumour
http://www.cancerresearchuk.org/cancer-help/about-cancer/cancer-questions/ssNODELINK/TreatingBrainTumours
http://www.hopkinsmedicine.org/neurology_neurosurgery/specialty_areas/peripheral_nerve_surgery/conditions/peripheral_nerve_system.html
http://www.hopkinsmedicine.org/neurology_neurosurgery/specialty_areas/peripheral_nerve_surgery/conditions/peripheral_nerve_system.html
http://www.hopkinsmedicine.org/neurology_neurosurgery/specialty_areas/peripheral_nerve_surgery/conditions/peripheral_nerve_system.html
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=EWukpHVAD6DOLM&tbnid=HSHPxshB6IrzLM:&ved=0CAUQjRw&url=http://earthwidesurgicalfoundation.blogspot.com/2011/09/schwannomas.html&ei=ru4uUs6yFsWV0AWmzoDAAg&bvm=bv.51773540,d.ZG4&psig=AFQjCNEzLlBKovQ3nQS36WdqcGtfrfX6-w&ust=1378893779755545
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(cancerous), sophisticated imaging using a PET/CT scan and image-guided stereotactic 
biopsy can resolve if the tumour is cancerous. 
 
 
Malignant Nerve Sheath Tumours 
Also called neurofibrosarcoma, 
nerve sheath tumours are malignant 
(cancerous) tumours that grow in 
the cells surrounding peripheral 
nerves. A common cause of nerve 
sheath tumours is 
neurofibromatosis type 1 (NF1).  
 

[Picture Credit: Neurofibromasarcoma] 

 
These tumours should be removed 
to prevent local recurrence of 
malignancy and to halt growth and possible spreading of the cancer (metastasis) throughout 
the body. These are aggressive tumours that may require aggressive medical therapy 
(chemotherapy) or radiation therapy in addition to surgery.  
 
The symptoms caused by these tumours can vary. Some patients are asymptomatic, 
meaning they have no symptoms. Possible symptoms may include: 

o Pain 
o A mass, or thickening in the muscle fibres 
o Numbness, burning, or ‘pins and needles’ 
o Weakness in the affected muscles 
o Dizziness/loss of balance 

 
 
Diagnosis of a nerve tumour 
The doctor will do a thorough examination and may order several imaging studies including: 
 MRI Neurography 
 CT 
 EMG (electrodiagnostic study to examine electrical pathways in the nerves) 
 
 
Treatment options for nerve tumours 
Nonsurgical treatment options - for many patients non-operative care is the most appropriate 
treatment. The tumours are often slow growing and can remain asymptomatic for a long 
period of time. Following patients with serial examinations and imaging studies can provide a 
guide to if, and or when, a patient may require surgery.  
 
Surgical treatment options - there are several factors in deciding to surgically remove these 
tumours. Some, like schwannomas are slow-growing and can be watched using imaging 
studies over time. Others, like malignant nerve sheath tumours need to be removed 
immediately, as they are very aggressive. 
(Johns Hopkins Medicine). 
 
 
 
 
 

http://www.hopkinsmedicine.org/neurology_neurosurgery/specialty_areas/brain_tumor/center/index.html
http://www.hopkinsmedicine.org/neurology_neurosurgery/specialty_areas/brain_tumor/center/index.html
http://www.hopkinsmedicine.org/neurology_neurosurgery/specialty_areas/peripheral_nerve/diagnosis/emg.html
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=BmSBYhCsKsm8YM&tbnid=aXsvqzS4H2ZsDM:&ved=0CAUQjRw&url=http://www.hindawi.com/isrn/surgery/2011/526454/fig5/&ei=me0uUqolis7RBd-bgMAI&bvm=bv.51773540,d.ZG4&psig=AFQjCNHvJigaJpCVgkohmq6CEhe1AxQ3JQ&ust=1378893546341735
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Gastrointestinal Stromal Sarcoma 
Gastrointestinal stromal sarcoma (GIST) is a rare type of sarcoma found in the digestive 
system, most often in the wall of the stomach. Some GISTS are not cancerous (they are 
benign.) But they can become cancerous if not treated. Generally speaking, the larger the 
GIST, the more likely it is to be cancerous. ‘Gastrointestinal’ means they start in the 
digestive system (the gastrointestinal tract). ‘Stromal’ means they develop from tissues that 
support the connective tissues controlling the movements of the gut. ‘Tumour’ means a lump 
or growth in the body. 
 
About 60% of these tumours start in the stomach. But they can begin anywhere in the 
digestive system, for example in the bowel or food pipe (oesophagus). Very rarely, they 
develop outside the gastrointestinal tract. GIST are most common in people between 50 and 
70 years old. It is generally not what causes GIST but it is know that individuals who have 
the genetic condition called neurofibromatosis (NF) has an increased risk of developing 
GIST. Rarely, GIST can develop in children. 

[Picture Credit: GIST] 

  
People with early stage GIST 
often do not have any 
symptoms. So early stage GIST 
may be found when people are 
having tests for other medical 
conditions. Most GISTs are 
diagnosed in later stages of the 
disease. The symptoms of 
advanced GIST are likely to 
include: 
 

o Pain or discomfort in the 
tummy (abdomen) 

o A feeling of fullness 
o Being sick (nausea with or without vomiting) 
o Blood in stools or vomit 
o Feeling very tired 
o A low red blood cell count (anaemia) 

 
Other medical conditions apart from GIST can cause these symptoms. If one has any of 
these symptoms one should see a doctor. GIST is rare so it is more likely to be caused by 
something less serious, but it is always best to have it checked. 
(Cancer Research UK). 
 
 
Diagnosis of GIST 
Diagnosis starts with a thorough physical examination followed by various laboratory tests 
which may include:   
 
Ultrasound scan  - an ultrasound scan uses sound waves to produce an image of the inside 
of the body – this instance the abdomen. A gel is spread onto the abdomen after which a 
small device that looks much like a microphone is then moved over the area. The scan is 
painless and takes about 15-20 minutes.   
 
Endoscopy - the doctor passes a thin, flexible tube called an endoscope into the mouth, 
down the gullet and into the stomach and small bowel. The endoscope has a light and 

http://www.cancerresearchuk.org/cancer-help/about-cancer/cancer-questions/ssLINK/types-of-soft-tissue-sarcomas
http://www.cancerresearchuk.org/cancer-help/about-cancer/cancer-questions/ssLINK/neurofibromatosis
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=hip66se0gCO6VM&tbnid=eiBsvurbmoZnwM:&ved=0CAUQjRw&url=http://drdonaldmccain.com/?p=781&ei=zOwuUv6wIKjB0QWCqoCoAw&bvm=bv.51773540,d.ZG4&psig=AFQjCNGpY7681s8GnEJw_iNgOdukO0_AgA&ust=1378892928623298
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camera at the end, which allows the doctor to see any abnormalities. Some biopsies (tissue 
samples) may also be taken. These are sent to a laboratory to be tested.   
 
An endoscopy can be uncomfortable but is usually not painful. Some people have a sore 
throat after an endoscopy. This gets better after a couple of days.   
 
Endoscopic ultrasound  - an endoscopic ultrasound may be used to show the size and 
position of a GIST. It produces an image of the stomach and surrounding structures. It is 
done using an endoscope with an ultrasound probe at the end.   
 
Biopsy  - the patient may have samples of tissue (biopsies) taken from the tumour which will 
be examined under a microscope.   
 
A special test is done on the biopsy to look for a protein called KIT (CD117). Most GIST cells 
have this protein.   
 
CT (computerised tomography) scan  - a CT scan takes a series of x-rays that build up a 
three-dimensional picture of the inside of the body. The scan is painless and takes 10-30 
minutes. CT scans use small amounts of radiation. The patient is requested not to eat or 
drink for at least four hours before the scan.   
 
The patient may be given a drink or injection of a dye that allows particular areas to be seen 
more clearly. This may make the paerson feel hot all over for a few minutes. If the patient 
has allergies to iodine or has asthma, it is important to let the doctor know beforehand.   
 
MRI (magnetic resonance imaging) scan  - this test is similar to a CT scan but uses 
magnetism instead of X-rays to build up a detailed picture of areas of the body. Before the 
scan, the patient may be asked to complete and sign a checklist. This is to make sure it is 
safe for him/her to have an MRI scan.   
 
Before having the scan, the patient will be asked to remove any metal belongings, including 
jewellery. Some people are given an injection of dye into a vein in the arm. This is called a 
contrast medium and can help the images from the scan show up more clearly.   
 
During the test, the patient will be asked to lie very still on a couch inside a long cylinder 
(tube) for about 30 minutes. It is painless but can be slightly uncomfortable, and some 
people feel a bit claustrophobic during the scan. It is also noisy, but the patient is usually 
given earplugs or headphones. The patient can also hear and speak to the person operating 
the scanner.   
 
PET (positron emission tomography) scan - a PET scan uses low-dose radioactive sugar to 
measure the activity of cells in different parts of the body. A very small amount of a mildly 
radioactive substance is injected into a vein, usually in the arm. A scan is taken a few hours 
later. Areas of cancer are usually more active than surrounding tissue and show up on the 
scan.   
 
 
Staging of GISTs 
The stage of a cancer is a term used to describe its size and whether it has spread beyond 
its original site. Knowing the particular type and the stage of the cancer helps the doctors 
decide on the most appropriate treatment. Generally, sarcomas are divided into four stages, 
from 'small and localised' (stage 1) to 'spread into surrounding structures' (stages 2 or 3) or 
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'spread to other parts of the body' (stage 4). If the cancer has spread to distant parts of the 
body this is known as secondary or metastatic cancer.   
 
The stage of the cancer is an important factor in helping doctors plan the best treatment. 
They also consider other factors. These include: where the cancer started, how fast the cells 
are dividing and if there are genetic changes (mutations) in the cells.  
 
If a cancer comes back after initial treatment, it is known as recurrent cancer. It may come 
back in the tissues where it first started (local recurrence) or it may come back in another 
part of the body (metastasis).   
 
 
Treatment of GISTs 
The treatment for GIST depends on a number of factors, including general health and the 
size and position of the tumour. The results of the tests will help the doctors decide on the 
best treatment.   
 
Because GISTs are rare cancers, one should be referred for treatment at a specialist unit.  
 
The most common treatment for GIST is surgery to remove the tumour. Drugs known as 
growth inhibitors are used to treat GISTs that cannot be removed with surgery. 
 
Chemotherapy and radiotherapy do not work well for this type of cancer and so are not 
used.   
 
Surgery  - surgery is usually the first choice of treatment for GIST. The surgeon removes the 
tumour along with some surrounding healthy tissue. If the tumour has begun to grow into 
other tissues close by, these are also removed. The aim is to make sure that all the GIST 
cells have been taken away.  If the GIST has begun to spread, it is sometimes possible to 
remove the secondary tumours. Surgery may also be used to treat GISTs that come back 
after treatment.   
 
If the GIST is in the small bowel, the patient may have an operation to remove part of the 
small bowel. This does not usually have any long lasting side effects.  If the GIST is in the 
stomach, part or most of the stomach is removed. This may mean making changes to one’s 
diet, particularly the size and frequency of meals. Specialist registered dietitians can give 
advice and support.   
 
Growth inhibitors - growth inhibitors are drug treatments that are taken as tablets. It works by 
blocking signals within the cancer cells that make them grow and divide.   
 
In about 85% of people with a GIST, the tumour cells have a change (mutation) in a protein 
called KIT. This change means the GIST cells constantly get signals telling it to grow and 
multiply.   
 
Treatment with growth inhibitors can block these signals. This may make the cancer shrink 
or stop it from growing. Growth inhibitors may be used to treat GISTs that cannot be 
completely removed with an operation. There are two growth inhibitors that can be used to 
treat a GIST. These are imatinib (Glivec®) and sunitinib (Sutent®).   
 
The side effects of imatinib are usually mild or moderate. Some of the common side effects 
include tiredness, feeling sick (nausea), diarrhoea, swollen ankles and puffy eyes, and an 
itchy rash. Common side effects of sunitinib include a skin rash and soreness, tiredness, 

http://www.macmillan.org.uk/Cancerinformation/Cancertreatment/Treatmenttypes/Surgery/Surgery.aspx
http://www.macmillan.org.uk/Cancerinformation/Cancertreatment/Treatmenttypes/Biologicaltherapies/Cancergrowthinhibitors/Imatinib.aspx
http://www.macmillan.org.uk/Cancerinformation/Cancertreatment/Treatmenttypes/Biologicaltherapies/Cancergrowthinhibitors/Sunitinib.aspx
http://www.macmillan.org.uk/Cancerinformation/Livingwithandaftercancer/Symptomssideeffects/Fatigue/Fatigue.aspx
http://www.macmillan.org.uk/Cancerinformation/Livingwithandaftercancer/Symptomssideeffects/Othersymptomssideeffects/Nauseavomiting.aspx
http://www.macmillan.org.uk/Cancerinformation/Livingwithandaftercancer/Eatingwell/Eatingproblems/Diarrhoea.aspx
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mouth ulcers and high blood pressure. These side effects can usually be well controlled with 
medicines.  
 
Imatinib may sometimes be given to people who have had surgery to completely remove a 
GIST but who also have a high risk of the cancer coming back. Treatment that is given to 
reduce the risk of cancer returning is called adjuvant therapy.  
(MacMillan Cancer Support). 
 
 
 
Kaposi Sarcoma of the Skin 
Kaposi sarcoma (KS) is a cancer that develops from the cells that line lymph or blood 
vessels. It usually appears as tumours on the skin or on mucosal surfaces such as inside the 
mouth, but tumours can also develop in other parts of the body, such as in the lymph nodes 
(bean-sized collections of immune cells throughout the body) or digestive tract. 
 
The abnormal cells of KS form purple, red, or brown blotches or tumours on the skin. These 
affected areas are called lesions. The skin lesions of KS most often appear on the legs or 
face. They may look bad, but they usually cause no symptoms. Some lesions on the legs or 
in the groin area may cause the legs and feet to swell painfully.  
 
KS can cause serious problems or even 
become life threatening when the lesions are 
in the lungs, liver, or digestive tract. KS in the 
digestive tract, for example, can cause 
bleeding, while tumours in the lungs may 
cause trouble breathing (American Cancer 
Society). 
 

[Picture Credit: Kaposi Sarcoma] 

 
Please visit CANSA’s Fact Sheet on Kaposi 
Sarcoma for more information. 
 
 
 
Synovial Sarcoma 
Synovial sarcoma is a type of soft-tissue sarcoma. It is a rare cancer. Only about 1 to 3 
individuals in a million people are diagnosed with this disease each year. It can occur at any 
age, but it is more common among teenagers and young adults. Synovial sarcoma seems to 
have a slight preference for males, with 12 male patients for every 10 female patients. 
 
Despite its name, synovial sarcoma is not related to the synovial tissues that are a part of 
the joints. The disease starts most commonly in the legs or arms, but it can appear in any 
part of the body. On a pathology report, synovial sarcoma may be classified in different 
subtypes depending on what it looks like under the microscope or what specific gene 
mutation is involved. Synovial sarcoma is a high grade tumor. It spreads to distant sites in up 
to 50% of cases. 
  
 
Causes of Synovial Sarcoma 
There are no well-established risk factors for synovial sarcoma, but the disease is 
associated with the chromosomal translocation t(X;18) (p11;q11). This means that parts of 

http://www.macmillan.org.uk/Cancerinformation/Livingwithandaftercancer/Symptomssideeffects/Mouthcare/Mouthcare.aspx
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ifeNow1KdKB8vM&tbnid=CHqBhLq6N08FCM:&ved=0CAUQjRw&url=http://www.clinicaladvisor.com/hivaids-related-skin-conditions/slideshow/529/&ei=i-ouUsj0F6H80QXiwYCwCw&bvm=bv.51773540,d.ZG4&psig=AFQjCNEkH4iTrJyQEg-7b3QSVYDm_o2_ZA&ust=1378892676085003
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chromosome 18 and chromosome X have switched places in synovial sarcoma tumor cells. 
It is not known whether this mutation occurs randomly or follows a specific chain of events. 
Because of this translocation, synovial sarcoma cells contain a mutant gene. This mutant 
gene is thought to contribute to the development of the disease. 
 
 
Symptoms of synovial sarcoma 
Symptoms vary based on tumor location, and the 
following symptoms may arise: 

o The mass may hinder a bodily function. For 
example, in the head and neck region, it may 
cause difficulties swallowing and breathing or it 
may alter the voice. 

o The mass may be painful, in particular if nerves 
are involved. 

[Picture Credit: Synovial Sarcoma] 

 
A slow-growing painless mass is common and may give 
the false impression that it is harmless. When a tumor is 
painless and deep-seated within the body, it may go 
unnoticed for a long time. Because tumors can go 
unnoticed, follow-up guidelines generally involve regular 
imaging (such as CT scans) after treatment is completed. These tests can detect 
recurrences at the site of the original tumor or elsewhere in the body. If the cancer occurs 
elsewhere in the body, it is called metastasis. 
 
Less than 10% of patients have detectable metastases at the time of diagnosis. In such 
cases, synovial sarcoma tumor cells are believed to have moved from one site (origin) to the 
second site (metastatic). The lungs are the most common location for metastases. 
 
 
Treatment and Prognosis 
Treatment involves a combination of surgery and usually adjuvant radiotherapy +/- 
chemotherapy. Radiotherapy is particularly useful in treating tumours where an adequate 
clear margin cannot be achieved, and ideally radiotherapy is administered pre-operatively.  
 
Good prognostic variables include: 
 small size 
 located in extremity 
 younger age < 20 years of age 
 solid homogenous mass 
 presence of calcification 
 biphasic histology (controversial) 
 
Poor prognostic variables include: 

o large size (> 5cm) - most important factor 
o located in the trunk or head and neck 
o older patients 
o cystic / haemorrhagic components 
o marked heterogeneity 
o histology  

 poorly differentiated histology 

 rhabdoid cells 

http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=qWYqgiM-8WhQsM&tbnid=uumHp4LxGEym8M:&ved=0CAUQjRw&url=http://www.hindawi.com/crim/dentistry/2013/938291/fig2/&ei=65ExUpa_MMPPhAe65IH4AQ&bvm=bv.52109249,d.ZG4&psig=AFQjCNH9THkhYEGetyj3Rgd3uueMFkcWmQ&ust=1379066597081164
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 extensive tumor necrosis 

 high nuclear grade 

 p53 mutations 

 high mitotic rate (> 10 mitoses/10 high-power field) 
 
Overall 5 year survival is between 36-76% with both local recurrence (30-50%) and distant 
metastases (40%) being common.  
 
 
Differential Diagnosis 
General imaging differential considerations include: 

o malignant fibrous histiocytoma (MFH) 
o other sarcomas  

 osteosarcoma 

 chondrosarcoma 

 liposarcoma 

 fibrosarcoma 
o metastatic carcinoma (Radiopaedia.Org). 

 
 
 
About Clinical Trials 
Clinical trials are research studies that involve people. These studies test new ways to 
prevent, detect, diagnose, or treat diseases. People who take part in cancer clinical trials 
have an opportunity to contribute to scientists’ knowledge about cancer and to help in the 
development of improved cancer treatments. They also receive state-of-the-art care from 
cancer experts. 
 
 
Types of Clinical Trials 
Cancer clinical trials differ according to their primary purpose. They include the following 
types: 
 
Treatment - these trials test the effectiveness of new treatments or new ways of using 
current treatments in people who have cancer. The treatments tested may include new 
drugs or new combinations of currently used drugs, new surgery or radiation therapy 
techniques, and vaccines or other treatments that stimulate a person’s immune system to 
fight cancer. Combinations of different treatment types may also be tested in these trials. 
 
Prevention - these trials test new interventions that may lower the risk of developing certain 
types of cancer. Most cancer prevention trials involve healthy people who have not had 
cancer; however, they often only include people who have a higher than average risk of 
developing a specific type of cancer. Some cancer prevention trials involve people who have 
had cancer in the past; these trials test interventions that may help prevent the return 
(recurrence) of the original cancer or reduce the chance of developing a new type of cancer. 
 
Screening - these trials test new ways of finding cancer early. When cancer is found early, it 
may be easier to treat and there may be a better chance of long-term survival. Cancer 
screening trials usually involve people who do not have any signs or symptoms of cancer. 
However, participation in these trials is often limited to people who have a higher than 
average risk of developing a certain type of cancer because they have a family history of that 
type of cancer or they have a history of exposure to cancer-causing substances (e.g., 
cigarette smoke). 

http://radiopaedia.org/articles/malignant-fibrous-histiocytoma
http://radiopaedia.org/articles/osteosarcoma
http://radiopaedia.org/articles/chondrosarcoma
http://radiopaedia.org/articles/liposarcoma
http://radiopaedia.org/articles/missing?article%5Btitle%5D=fibrosarcoma
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045861&version=Patient&language=English


Researched and Authored by Prof Michael C Herbst 
[D Litt et Phil (Health Studies); D N Ed; M Art et Scien; B A Cur; Dip Occupational Health] 
Approved Ms Elize Joubert, Chief Executive Officer [BA Social Work (cum laude); MA Social Work] 
April 2017 Page 21 
 

Diagnostic - these trials study new tests or procedures that may help identify, or diagnose, 
cancer more accurately. Diagnostic trials usually involve people who have some signs or 
symptoms of cancer. 
 
Quality of life or supportive care - these trials focus on the comfort and quality of life of 
cancer patients and cancer survivors. New ways to decrease the number or severity of side 
effects of cancer or its treatment are often studied in these trials. How a specific type of 
cancer or its treatment affects a person’s everyday life may also be studied. 
 
 
Where Clinical Trials are Conducted 
Cancer clinical trials take place in cities and towns in doctors’ offices, cancer centres and 
other medical centres, community hospitals and clinics. A single trial may take place at one 
or two specialised medical centres only or at hundreds of offices, hospitals, and centres. 
 
Each clinical trial is managed by a research team that can include doctors, nurses, research 
assistants, data analysts, and other specialists. The research team works closely with other 
health professionals, including other doctors and nurses, laboratory technicians, 
pharmacists, dieticians, and social workers, to provide medical and supportive care to 
people who take part in a clinical trial. 
 
 
Research Team 
The research team closely monitors the health of people taking part in the clinical trial and 
gives them specific instructions when necessary. To ensure the reliability of the trial’s 
results, it is important for the participants to follow the research team’s instructions. The 
instructions may include keeping logs or answering questionnaires. The research team may 
also seek to contact the participants regularly after the trial ends to get updates on their 
health. 
 
 
Clinical Trial Protocol 
Every clinical trial has a protocol, or action plan, that describes what will be done in the trial, 
how the trial will be conducted, and why each part of the trial is necessary. The protocol also 
includes guidelines for who can and cannot participate in the trial. These guidelines, called 
eligibility criteria, describe the characteristics that all interested people must have before 
they can take part in the trial. Eligibility criteria can include age, sex, medical history, and 
current health status. Eligibility criteria for cancer treatment trials often include the type and 
stage of cancer, as well as the type(s) of cancer treatment already received. 
 
Enrolling people who have similar characteristics helps ensure that the outcome of a trial is 
due to the intervention being tested and not to other factors. In this way, eligibility criteria 
help researchers obtain the most accurate and meaningful results possible. 
 
 
National and International Regulations 
National and international regulations and policies have been developed to help ensure that 
research involving people is conducted according to strict scientific and ethical principles. In 
these regulations and policies, people who participate in research are usually referred to as 
“human subjects.” 
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Informed Consent 
Informed consent is a process through which people learn the important facts about a clinical 
trial to help them decide whether or not to take part in it, and continue to learn new 
information about the trial that helps them decide whether or not to continue participating in 
it. 
 
During the first part of the informed consent process, people are given detailed information 
about a trial, including information about the purpose of the trial, the tests and other 
procedures that will be required, and the possible benefits and harms of taking part in the 
trial. Besides talking with a doctor or nurse, potential trial participants are given a form, 
called an informed consent form, that provides information about the trial in writing. People 
who agree to take part in the trial are asked to sign the form. However, signing this form 
does not mean that a person must remain in the trial. Anyone can choose to leave a trial at 
any time—either before it starts or at any time during the trial or during the follow-up period. 
It is important for people who decide to leave a trial to get information from the research 
team about how to leave the trial safely. 
 
The informed consent process continues throughout a trial. If new benefits, risks, or side 
effects are discovered during the course of a trial, the researchers must inform the 
participants so they can decide whether or not they want to continue to take part in the trial. 
In some cases, participants who want to continue to take part in a trial may be asked to sign 
a new informed consent form. 
 
New interventions are often studied in a stepwise fashion, with each step representing a 
different “phase” in the clinical research process. The following phases are used for cancer 
treatment trials: 
 
 
Phases of a Clinical Trial 
Phase 0. These trials represent the earliest step in testing new treatments in humans. In a 
phase 0 trial, a very small dose of a chemical or biologic agent is given to a small number of 
people (approximately 10-15) to gather preliminary information about how the agent is 
processed by the body (pharmacokinetics) and how the agent affects the body 
(pharmacodynamics). Because the agents are given in such small amounts, no information 
is obtained about their safety or effectiveness in treating cancer. Phase 0 trials are also 
called micro-dosing studies, exploratory Investigational New Drug (IND) trials, or early phase 
I trials. The people who take part in these trials usually have advanced disease, and no 
known, effective treatment options are available to them. 
 
Phase I (also called phase 1). These trials are conducted mainly to evaluate the safety of 
chemical or biologic agents or other types of interventions (e.g., a new radiation therapy 
technique). They help determine the maximum dose that can be given safely (also known as 
the maximum tolerated dose) and whether an intervention causes harmful side effects. 
Phase I trials enrol small numbers of people (20 or more) who have advanced cancer that 
cannot be treated effectively with standard (usual) treatments or for which no standard 
treatment exists. Although evaluating the effectiveness of interventions is not a primary goal 
of these trials, doctors do look for evidence that the interventions might be useful as 
treatments. 
 
 
Phase II (also called phase 2). These trials test the effectiveness of interventions in people 
who have a specific type of cancer or related cancers. They also continue to look at the 
safety of interventions. Phase II trials usually enrol fewer than 100 people but may include as 

http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000546597&version=Patient&language=English
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many as 300. The people who participate in phase II trials may or may not have been 
treated previously with standard therapy for their type of cancer. If a person has been treated 
previously, their eligibility to participate in a specific trial may depend on the type and amount 
of prior treatment they received. Although phase II trials can give some indication of whether 
or not an intervention works, they are almost never designed to show whether an 
intervention is better than standard therapy. 
 
 
Phase III (also called phase 3). These trials compare the effectiveness of a new intervention, 
or new use of an existing intervention, with the current standard of care (usual treatment) for 
a particular type of cancer. Phase III trials also examine how the side effects of the new 
intervention compare with those of the usual treatment. If the new intervention is more 
effective than the usual treatment and/or is easier to tolerate, it may become the new 
standard of care. 
 
Phase III trials usually involve large groups of people (100 to several thousand), who are 
randomly assigned to one of two treatment groups, or “trial arms”: (1) a control group, in 
which everyone in the group receives usual treatment for their type of cancer, or 2) an 
investigational or experimental group, in which everyone in the group receives the new 
intervention or new use of an existing intervention. The trial participants are assigned to their 
individual groups by random assignment, or randomisation. Randomisation helps ensure 
that the groups have similar characteristics. This balance is necessary so the researchers 
can have confidence that any differences they observe in how the two groups respond to the 
treatments they receive are due to the treatments and not to other differences between the 
groups. 
 
Randomisation is usually done by a computer program to ensure that human choices do not 
influence the assignment to groups. The trial participants cannot request to be in a particular 
group, and the researchers cannot influence how people are assigned to the groups. 
Usually, neither the participants nor their doctors know what treatment the participants are 
receiving. 
 
People who participate in phase III trials may or may not have been treated previously. If 
they have been treated previously, their eligibility to participate in a specific trial may depend 
on the type and the amount of prior treatment they received. 
 
In most cases, an intervention will move into phase III testing only after it has shown promise 
in phase I and phase II trials. 
 
 
Phase IV (also called phase 4). These trials further evaluate the effectiveness and long-term 
safety of drugs or other interventions. They usually take place after a drug or intervention 
has been approved by the medicine regulatory office for standard use. Several hundred to 
several thousand people may take part in a phase IV trial. These trials are also known as 
post-marketing surveillance trials. They are generally sponsored by drug companies. 
 
Sometimes clinical trial phases may be combined (e.g., phase I/II or phase II/III trials) to 
minimize the risks to participants and/or to allow faster development of a new intervention. 
 
Although treatment trials are always assigned a phase, other clinical trials (e.g., screening, 
prevention, diagnostic, and quality-of-life trials) may not be labelled this way. 
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Use of Placebos 
The use of placebos as comparison or “control” interventions in cancer treatment trials is 
rare. If a placebo is used by itself, it is because no standard treatment exists. In this case, a 
trial would compare the effects of a new treatment with the effects of a placebo. More often, 
however, placebos are given along with a standard treatment. For example, a trial might 
compare the effects of a standard treatment plus a new treatment with the effects of the 
same standard treatment plus a placebo. 
 
 
Possible benefits of taking part in a clinical trial 
The benefits of participating in a clinical trial include the following: 
 

 Trial participants have access to promising new interventions that are generally not 
available outside of a clinical trial. 

 The intervention being studied may be more effective than standard therapy. If it is 
more effective, trial participants may be the first to benefit from it. 

 Trial participants receive regular and careful medical attention from a research team 
that includes doctors, nurses, and other health professionals. 

 The results of the trial may help other people who need cancer treatment in the 
future. 

 Trial participants are helping scientists learn more about cancer (e.g., how it grows, 
how it acts, and what influences its growth and spread). 

 
 
Potential harms associated with taking part in a clinical trial 
The potential harms of participating in a clinical trial include the following:  
 

 The new intervention being studied may not be better than standard therapy, or it 
may have harmful side effects that doctors do not expect or that are worse than 
those associated with standard therapy. 

 Trial participants may be required to make more visits to the doctor than they would if 
they were not in a clinical trial and/or may need to travel farther for those visits. 

 
 
Correlative research studies, and how they are related to clinical trials 
In addition to answering questions about the effectiveness of new interventions, clinical trials 
provide the opportunity for additional research. These additional research studies, called 
correlative or ancillary studies, may use blood, tumour, or other tissue specimens (also 
known as ‘biospecimens’) obtained from trial participants before, during, or after treatment. 
For example, the molecular characteristics of tumour specimens collected during a trial 
might be analysed to see if there is a relationship between the presence of a certain gene 
mutation or the amount of a specific protein and how trial participants responded to the 
treatment they received. Information obtained from these types of studies could lead to more 
accurate predictions about how individual patients will respond to certain cancer treatments, 
improved ways of finding cancer earlier, new methods of identifying people who have an 
increased risk of cancer, and new approaches to try to prevent cancer. 
 
Clinical trial participants must give their permission before biospecimens obtained from them 
can be used for research purposes. 
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When a clinical trial is over 
After a clinical trial is completed, the researchers look carefully at the data collected during 
the trial to understand the meaning of the findings and to plan further research. After a phase 
I or phase II trial, the researchers decide whether or not to move on to the next phase or 
stop testing the intervention because it was not safe or effective. When a phase III trial is 
completed, the researchers analyse the data to determine whether the results have medical 
importance and, if so, whether the tested intervention could become the new standard of 
care. 
 
The results of clinical trials are often published in peer-reviewed scientific journals. Peer 
review is a process by which cancer research experts not associated with a trial review the 
study report before it is published to make sure that the data are sound, the data analysis 
was performed correctly, and the conclusions are appropriate. If the results are particularly 
important, they may be reported by the media and discussed at a scientific meeting and by 
patient advocacy groups before they are published in a journal. Once a new intervention has 
proven safe and effective in a clinical trial, it may become a new standard of care. 
(National Cancer Institute). 
 
 
 
 
Medical Disclaimer 
This Fact Sheet is intended to provide general information only and, as such, should not be 
considered as a substitute for advice, medically or otherwise, covering any specific situation. 
Users should seek appropriate advice before taking or refraining from taking any action in 
reliance on any information contained in this Fact Sheet. So far as permissible by law, the 
Cancer Association of South Africa (CANSA) does not accept any liability to any person (or 
his/her dependants/estate/heirs) relating to the use of any information contained in this Fact 
Sheet. 
  
Whilst CANSA has taken every precaution in compiling this Fact Sheet, neither it, nor any 
contributor(s) to this Fact Sheet can be held responsible for any action (or the lack thereof) 
taken by any person or organisation wherever they shall be based, as a result, direct or 
otherwise, of information contained in, or accessed through, this Fact Sheet. 
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https://www.google.co.za/search?q=gastrointestinal+stromal+sarcoma&source=lnms&tbm=i
sch&sa=X&ei=_OouUoCeJ8OshQe8s4HQCA&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=
614#facrc=_&imgdii=I9bULH9rB6yOPM%3A%3BnQ0X5PP6XHYkZM%3BI9bULH9rB6yOP
M%3A&imgrc=I9bULH9rB6yOPM%3A%3BCvNiFCryV4oUnM%3Bhttp%253A%252F%252F
www.tropicalgastro.com%252Fuploads%252Ftg-
2011.53.jpg%3Bhttp%253A%252F%252Fwww.tropicalgastro.com%252Fprinterfriendly.aspx
%253Fid%253D399%3B377%3B341 
 
Mayo Clinic 
http://www.mayoclinic.org/liposarcoma/ 
 
MedlinePlus 
http://www.nlm.nih.gov/medlineplus/ency/article/001429.htm 
 
Medscape.com 
http://emedicine.medscape.com/article/276512-overview 
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MFH 
https://www.google.co.za/search?q=malignant+fibrous+histiocytoma&source=lnms&tbm=isc
h&sa=X&ei=45IxUvL6EsrxhQeAs4DYBA&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=614
&dpr=1#facrc=_&imgdii=_&imgrc=tJVqwxbL41cqyM%3A%3Bjm1ej3n3lMc80M%3Bhttp%25
3A%252F%252Fimages.radiopaedia.org%252Fimages%252F26726%252F36bf987c931243
8ee6d31b478b77e3_big_gallery.jpg%3Bhttp%253A%252F%252Fradiopaedia.org%252Fcas
es%252Fmalignant-fibrous-histiocytoma-of-the-calf%3B624%3B630 
 
National Cancer Institute 
http://www.cancer.gov/about-cancer/treatment/clinical-trials/what-are-trials 
 
Neurofibromasarcoma 
https://www.google.co.za/search?q=malignant+nerve+sheath+tumours&source=lnms&tbm=i
sch&sa=X&ei=Z-
0uUvWRCY6AhAeRn4H4CQ&ved=0CAcQ_AUoAQ&biw=1366&bih=614#facrc=_&imgdii=_
&imgrc=aXsvqzS4H2ZsDM%3A%3BBmSBYhCsKsm8YM%3Bhttp%253A%252F%252Fww
w.hindawi.com%252Fisrn%252Fsurgery%252F2011%252F526454.fig.005.jpg%3Bhttp%253
A%252F%252Fwww.hindawi.com%252Fisrn%252Fsurgery%252F2011%252F526454%252
Ffig5%252F%3B600%3B339 
 
PNET 
https://www.google.co.za/search?q=primitive+neuroectodermal+tumour&source=lnms&tbm=
isch&sa=X&ei=Xe8uUp6cAoGqhQe1q4CQDQ&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih
=614#facrc=_&imgdii=xB1b_J1fgDiDhM%3A%3BMvPbOovlZjMFHM%3BxB1b_J1fgDiDhM
%3A&imgrc=xB1b_J1fgDiDhM%3A%3Bl-
TPTAEfJHR8wM%3Bhttp%253A%252F%252Fi.ytimg.com%252Fvi%252FWBopkznMuWU
%252F0.jpg%3Bhttp%253A%252F%252Fworddomination.com%252Fneuroectodermal.html
%3B480%3B360 
 
Radiopaedia.Org 
http://radiopaedia.org/articles/malignant-fibrous-histiocytoma 
http://radiopaedia.org/articles/synovial-sarcoma 
 
Rhabdomyosarcoma 
https://www.google.co.za/search?q=rhabdomyosarcoma&source=lnms&tbm=isch&sa=X&ei=
I48xUoyANYbLhAef9YDwCw&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=614&dpr=1#facr
c=_&imgdii=_&imgrc=RH1apk-
E4c6xkM%3A%3BV0If4zkiJyJXoM%3Bhttp%253A%252F%252Fwww.nature.com%252Feye
%252Fjournal%252Fv21%252Fn2%252Fimages%252F6702541f2.jpg%3Bhttp%253A%252
F%252Fwww.nature.com%252Feye%252Fjournal%252Fv21%252Fn2%252Ffig_tab%252F
6702541f2.html%3B391%3B327 
 
Schwannoma 
https://www.google.co.za/search?q=schwannomas&source=lnms&tbm=isch&sa=X&ei=TO4
uUtjdLY6rhAfswICIDg&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=614#facrc=_&imgdii=_&
imgrc=HSHPxshB6IrzLM%3A%3BEWukpHVAD6DOLM%3Bhttp%253A%252F%252F3.bp.b
logspot.com%252F-
oLEo6G2wixU%252FTni4g8Z5_AI%252FAAAAAAAAAH4%252FCNpEAsMMQiM%252Fs20
0%252FDSC_0020.JPG%3Bhttp%253A%252F%252Fearthwidesurgicalfoundation.blogspot.
com%252F2011%252F09%252Fschwannomas.html%3B718%3B1080 
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Synovial Sarcoma 
https://www.google.co.za/search?q=synovial+sarcoma&source=lnms&tbm=isch&sa=X&ei=lp
AxUunHL8KrhQeYyIGYCw&sqi=2&ved=0CAcQ_AUoAQ&biw=1366&bih=614&dpr=1#facrc=
_&imgdii=_&imgrc=uumHp4LxGEym8M%3A%3BqWYqgiM-
8WhQsM%3Bhttp%253A%252F%252Fwww.hindawi.com%252Fcrim%252Fdentistry%252F
2013%252F938291.fig.002.jpg%3Bhttp%253A%252F%252Fwww.hindawi.com%252Fcrim%
252Fdentistry%252F2013%252F938291%252Ffig2%252F%3B600%3B670 
 
The Liddy Shiver Sarcoma Initiative 
http://sarcomahelp.org/mfh.html 
http://sarcomahelp.org/leiomyosarcoma.html 
 
WebMD 
http://www.webmd.com/cancer/ewings-sarcoma 
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