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Abstract- Desmoids tumors, characterized by monoclonal proliferation of myofibroblasts, could occur in 5-

10% of patients with familial adenomatous polyposis (FAP) as an extra-colonic manifestation of the disease. 

FAP can develop when there is a germ-line mutation in the adenomatous polyposis coli gene. Although mild 

or attenuated FAP may follow mutations in 5΄ extreme of the gene, it is more likely that 3΄ extreme mutations 

haveamore severe manifestation of thedisease. A 28-year-old woman was admitted to the Cancer Institute of 

Iran with an abdominal painful mass. She had strong family history of FAP and underwent prophylactic total 

colectomy. Pre-operative CT scans revealed a large mass. Microscopic observation showed diffuse fibroblast 

cell infiltration of the adjacent tissue structures. Peripheral blood DNA extraction followed by adenomatous 

polyposis coli gene exon by exon sequencing was performed to investigate the mutation in adenomatous 

polyposis coli gene. Analysis of DNA sequencing demonstrated a mutation of 4 bpdeletions at codon 1309-

1310 of the exon 16 of adenomatous polyposis coli gene sequence which was repeated in 3 members of the 

family. Some of them had desmoid tumor without classical FAP history. Even when there is no familial 

history of adenomatous polyposis, the adenomatous polyposis coli gene mutation should be investigated in 

cases of familial desmoids tumors for a suitable prevention. The 3΄ extreme of the adenomatous polyposis 

coli gene is still the best likely location in such families. 
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Introduction 
 

Desmoids tumors, also known as aggressive or deep 

fibromatosis, are rare tumors characterized by a 

monoclonal proliferation of myofibroblasts in muscles, 

tendons, and ligaments. In 2013, WHO classified them 

in the group of locally aggressive, non-metastasizing 

mesenchymal tumors (1). Desmoid tumors occur in 5-

10% of the patients who have familial adenomatous 

polyposis (FAP) which is autosomal dominantly 

inherited (2). They develop as an extracolonic 

manifestation of the disease (3). They often reappear 

after local resection and can cause death through local 

infiltration of vital structures (4). FAP is typically 

characterized by thousands of adenomatous polyps of 

the colon throughout the 2nd and 3rd decade of life. 

Virtually, in all FAP patients, one or more of these 

adenomatous polyps progress to adenocarcinoma if 

prophylactic colectomy is not done in the second decade 

of life (5). The number of important genotype-

phenotype correlations have been determined for FAP 

families. Extra-colonic manifestations of FAP include 

duodenal adenomas, periampullary carcinomas, gastric 

gland polyps, desmoids tumors, osteomata, epidermoid 

cysts, and congenital hypertrophy of the retinal pigment 

epithelium (CHRPE) (6). FAP is caused by germline 

mutations in the adenomatous polyposis coli (APC) 

gene. Patients with mutations at the 5΄ extreme end of 

the gene (usually exons 3 and 4) have attenuated FAP, 

characterized by fewer than 100 adenomatous polyps, 

later onset of polyposis and later onset of colorectal 

cancer (7). Patients with CHRPE have mutations 

between exons 9 and codon 1444. Profuse polyposis (i.e. 

greater than 5,000 adenomatous polyps) has been shown 
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to correlate with mutations between codons 1250 and 

1464. Approximately, 10% of FAP families have one or 

more members who develop a desmoids tumor (2). In 

this paper, important aspects of this syndrome are 

reviewed, describing an example based on a well-

documented clinical case. 

 

Materials and Methods 

 

A 28-year-old woman was admitted to our center, 

i.e. Cancer Institute of Iran, with a painful mass in the 

abdomen. During a physical examination, the mass was 

observed to be firm, lacking tenderness and fixed to the 

abdominal wall. The patient stated that the mass was 

gradually increasing in size. The patient hadarelevant 

family history of FAP but no history of smoking, 

drinking alcohol or taking any medication. The patient 

had ahistory of prophylactic total colectomy. Pre-

operative CT scans revealed a large mass (9.3 x 6.1 cm) 

with unclear borders of attenuation equal to that of 

muscle (Figure 1). 

 

 
Figure 1. Abdominal CT scan shows mesenteric tumor (arrow) 

 

 No specific imaging features can distinguish 

desmoids tumors from other solid masses. However, the 

diagnosis of these tumors should be considered in 

patients with an abdominal mass, a history of previous 

abdominal surgery or injury and where there may be an 

association with FAP. So a definitive diagnosis was 

done with a histopathological analysis (8). 

Characteristically, there was diffuse fibroblast cell 

infiltration of the adjacent tissue structures (Figure 2). 

 

 
Figure 2. Microscopic observation of mesenteric mass biopsies 

showingafibroblastic pattern 

 

In addition, the immunohistochemical for muscle 

cell markers such as actin had been used to 

differentiatedesmoid from fibrosarcoma in this case. The 

familial survey showed several cases of desmoids 

tumors and gastrointestinal diseases, in the family. All 

the three members of this family with recurrent 

desmoids tumors had FAP that was detected at their 

early 20s. This woman had an uncle who had been 

treated for a colon cancer four years before her 

admission to our center. Also, he had three sons which 

the second one suffered from FAP as well. A few years 

after probands FAP resection, mesenteric desmoids 

recurrences were also treated surgically for them. For 

her mother and brother, desmoids tumors occurred at the 

ages of 40 and 16-year-old, respectively. Although her 

father and sister had a normal colonoscopy at ages 55 

and 35-year-old, two maternal aunts and three other 

relatives (their children) were also reported to have FAP 

(Figure 3). 

 

 
Figure 3. Four generation pedigree  

There are family members which may be asymptomatic 

 

 This study was approved by the ethics committee of 

Tehran University of Medical Sciences. A blood sample 

was taken from the patient and her family members after 

they signed informed consent. DNA was extracted from 

peripheral blood cells using standard procedures. 

Polymerase chain reaction amplification was used to 

amplify all 16 exons of the APC gene. This was done in 

a 25 µl reaction volume using 100 ng of genomic DNA 

as template, 10 pmol of each primer, 2.5 µl of 10X PCR 

buffer (Roche, Germany), 1.5 mM MgCl2, 0.2 

mMdNTPs and 0.2 U Taq polymerase (Roche, 

Germany). Samples were heated at 95° C for 5 min 

followed by 32 cycles (45 s at 94° C, 45 s at 55° C, and 

50 s at 72° C) and a final extension period of 5 min at 

72° C. PCR products were separated 

On a 1.5% agarose gel and visualized by DNA stain. 

Primers for APC gene were designed by primer 3 
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software (0.4.0 version) http://bioinfo.ut.ee/primer3-

0.4.0/primer3/. The polymerase chain reaction used right 

and left primers for the coding sequence of APC gene 

(Table 1). 

 

Table 1. Primers for different exons of APC gene 

Exon  Forward Reverse 

1 5'-GCAGGAAATTGAAACACTGAGA-3' 5'-AAGACAGTGCGAGGGAAAAC-3' 

2 5'-TTTCATCCTCTTAGATGCTGCT-3' 5'-AAATGCTAACTTTTGCAAGAAAGA-3' 

3 5'-AAGGTGCGTGCTTTGAGAGT-3' 5'-ACCAACACCCAAATCGAGAG-3' 

4 5'-TTACCCTGACCCAAGTGGAC-3' 5'-TGCAAAATGCTCTAAGTGTTAGC-3' 

5 5'-GAGAAGTTTGCAATAACAACTGATG-3' 5'-TCAGGCCTAAAGTTGGGTAAAA-3' 

6 5'-CATGCACCATGACTGACGTA-3' 5'-GTTGCTCAGCAGCCATGATA-3' 

7 5'-AGGGCAACAGAGCGAGACT-3' 5'-CGGTATTTAAATTCTCTGAAAGAACA-3' 

8 5'-CGTGCAGCTCTAATGCTCAA-3' 5'-TGGTACTGAATGCTTCTGGAAA-3' 

9 5'-CCATTCTGCAGTTTAATGCTCA-3' 5'-TTACAGGTGTGAGCCACTGC-3' 

10 5'-CTGGAAAGGTTTTCCGGTTT-3' 5'-TGAGTAGCACAAATGGCTGA-3' 

11 5'-GTCAAGGGCAGATGAGTGGT-3' 5'-TTTTTGCTACACAGAGGAAGCA-3' 

12 5'-GGGTGGAGAAACTGGCATAA-3' 5'-GCACAGGTTTTTATCAGTCATTG-3' 

13 5'-TGACAAAGGAAGAACAGATAGCA-3' 5'-GAAGTGGGAGGATTGCTTGA-3' 

14 5'-ATTACAGGCGTGAGTCACCA-3' 5'-GATCAGACCACTGCACTCCA-3' 

15 5'-AGTGAGGGACGGGCAATAG-3' 5'-TTTTGGCTTAAAACTTTCATGATT-3' 

16-1 5'-TGTTACTGCATACACATTGTGACC-3' 5'-CTGGATTTTCTGTTGCTGGA-3' 

16-2 5'-ACTGGCAACATGACTGTCCTT-3' 5'-TCTTCAGAATAGGATTCAATCGAG-3' 

16-3 5'-TGTTCTATGCCTTATGCCAAAT-3' 5'-CGGTTTTACTGCTTTGTCCA-3' 

16-4 5'-GAAGAGAGACCAACAAATTATAGCA-3' 5'-AACATGAGTGGGGTCTCCTG-3' 

16-5 5'-GAGCGAAATCTCCCTCCAA-3' 5'-TGTTGGCATGGCAGAAATAA-3' 

16-6 5'-CCAAGAGAAAGAGGCAGAAAAA-3' 5'-TGATTTTTGTTGGGTGCAGA-3' 

16-7 5'-CCCAAAGGGAAAAGTCACAA-3' 5'-TTTGGATGACTGGGGAAAAG-3' 

16-8 5'-ACCTCCAACCAACAATCAGC-3' 5'-AGCAGCAGCAGCTTGATGTA-3' 

16-9 5'-AGAACATGGTCTATCCCCTGA-3' 5'-TGACCCACCTATTTGGGATG-3' 

16-10 5'-AGCCAAGCCATCTGTGAAAT-3' 5'-GAGTTTGTGCCTGGGACCTA-3' 

16-11 5'-TCCAAGCCCAACCTTAAGAA-3' 5'-CAGCAGGTGCCATTTGATAA-3' 

16-12 5'-GACCGTTTCCTCAGGTGCTA-3 5'-GAATGGCGCTTAGGACTTTG-3' 

16-13 5'-CAGCGCAGATAGCACTTCAG-3' 5'-AAGCAGGCTGGGTAAACTTG-3' 

 

 

Results 
 

DNA derived from blood was used for polymerase chain 

reaction to amplify different exons of APC gene. 

Inthecase of exon 16, it was divided into 13 slices for 

polymerase chain reaction amplification. Since the 

designed primers had the same annealing temperature, 

all products were amplified using one program at the 

same time. The whole coding sequence and splicing 

junctions of the APC gene were systematically 

sequenced (Sanger 3130, ABI, USA). An independent 

DNA sample evaluated and controlled the mutations 

after a computer analysis using the Chromas software. 

Direct sequencing of genomic DNA revealed an 

identical frameshift mutation (4 bp deletion at codon 

1309-1310) of the exon 16 of APC gene sequence 

(Figure 4). All 3 members of the family (proband, her 

mother, and her brother) were detected with frameshift 

mutation. However, investigation on the only first-

degree family member who was not affected (i.e. her 

sister) did not show the same mutation in sequencing 

analysis. 

 

 
Figure 4. Chromatogram has shown 4 base pair deletion of codon 1309-1310 in exon 16 of APC gene which is marked on the sequence 

Vertical arrow corresponds to the mutation point, andthehorizontal arrow shows the frame shift. 

http://bioinfo.ut.ee/primer3-0.4.0/primer3/
http://bioinfo.ut.ee/primer3-0.4.0/primer3/
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Discussion 
 

We recently encountered an Iranian family with 

autosomal dominantly inherited desmoids tumors. 

Members of this family had lots of colon polyps, 

multifocal desmoids, and desmoids in abdominal 

locations. This prompted us to examine the proband for 

a mutation of the APC gene. We described a family with 

a protein truncating mutation in the 3' end of the APC 

gene. Desmoids tumors can cause death by compressing 

vital structures, and they are a major cause of morbidity 

and mortality in FAP patients (9). 

The family examined in this study confirms previous 

studies’ findings that certain mutations at the 3’ end of 

the APC gene are associated with a high penetrance for 

the development of desmoids tumors (often atypically 

located) but mild or not polyposis. 

This study introduces a family in which there is a 

solid penetrance of familial desmoid tumors either 

secluded or related with a common form of FAP. A 

pathogenic mutation has been found at the 3’ end of the 

APC gene by molecular studies. Up to now, hundreds of 

different mutations in the APC gene have been 

identified. Most of these mutations have been located 

between codons 1250 and 1400, within exon 15. They 

lead to the synthesis of a truncated protein.  

In particular, mutations in the exon 16 mutation 

hotspot normally cause profuse colonic polyposis. 

However, mutations located at the 5΄ end of the gene 

(i.e. before codon 168) or at the 3΄ end the gene (i.e. 

after codon 1580) are usually because of attenuated 

polyposis. The sites of these mutations determine the 

colorectal adenomatous density, in addition to the 

presence or absence of extra-colonic manifestations of 

the disease (10). Therefore, FAP and desmoids tumors 

association is frequently encountered in mutations 

located after codon 1444 (11,12). Patients with 

mutations situated on the 3’ end of codon 1444 have 12 

times more occurrence of desmoids tumors than those 

with mutations situated on the 50 end of codon 1444 

(13). Eccles and colleagues have reported a high 

frequency of desmoids tumors withthevery late onset 

and incomplete penetrance of intestinal polyposis in a 

large kindred with an APC mutation at codon 1924 

(14). 

To date, more than 450 germ-line mutations of the 

APC gene have been described in FAP kindred's (more 

than 95% of the codons and truncation of the 312-kD 

wild-type protein into shorter polypeptides) (15). In 

general, premature chain-terminating mutations 

approximately between codon 300 (exon 9) and codon 

1600 lead to the more "classical" form of FAP with 

more than 1,000 colonic polyps and a variable 

incidence of extra-colonic manifestations with the only 

exception of CHRPE that are consistently present up to 

codon 1444 (12). A cluster of mutations delimited by 

residues 1250 and 1464 was found to be associated 

with a profuse phenotype with more than 5,000 

colorectal adenomatous polyps per affected individual 

(16). 

Mutations in the region between codons 1445 and 

1578 result in severe desmoids, though never with 

100% penetrance, but also osteomas, epidermoid cysts, 

and polyps of the upper GI tract, without CHRPE (11). 

Spirio and colleagues have shown that chain-

terminating mutations located at the 5' end of the APC 

gene lead to a milder FAP phenotype, i.e. attenuated 

familial adenomatous polyposis, characterized by 

fewer polyps (<100) and a delayed age at onset (17). 

These early APC mutations are predicted to result in 

extremely short and presumably unstable truncated 

polypeptides. Germ-line mutations located downstream 

of codon 1600 are extremely rare and seem to result in 

a lower colorectal tumor multiplicity and variable 

extra-colonic phenotypes (18). The mutation in codon 

1309 is the most common mutation of APC gene that 

related to early onset of colorectal cancer (19). 

The presented familial case plus those described in 

the literature, conclude that in cases of familial 

desmoids tumors an APC gene mutation must be 

looked for. This is true even in the absence of a 

personal or familial history of adenomatous polyposis 

for a suitable familial prevention. The 3΄ region of the 

APC gene is still the best possible location for such 

families. Similarly, acolonoscopy must be performed in 

the case of a desmoids tumor, even when it is sporadic, 

for detecting FAP and its risk of colorectal cancer. 

More information may lead to a better understanding of 

the molecular pathogenesis of desmoids tumors and 

can provide insights into the structure-function 

relationships of the APC protein. 

 

Acknowledgement 
 

The authors would like to thank Seyed Muhammed 

Hussein Mousavinasab for his sincere cooperation in 

editing this text. This study was supported by the Cancer 

Research Center of Tehran University of Medical 

Sciences. 

 



APC mutations in patients with desmoids tumor 

138    Acta Medica Iranica, Vol. 55, No. 2 (2017) 

References 
 

1. Fletcher CDM, Bridge JA, Hogendoorn PCW, Mertens F, 

eds. World health organization classification of tumours of 

soft tissue and bone. 4th ed. Lyon: IARC, 2013:83-5. 

2. Klemmer S, Pascoe L, DeCosse J. Occurrence of desmoids 

in patients with familial adenomatous polyposis of the 

colon. Am J Med Genet 1987;28:385-92. 

3. Nieuwenhuis MH, De Vos Tot NederveenCappel W, 

Botma A, Nagengast FM, Kleibeuker JH, Mathus-Vliegen 

EM, et al. Desmoid tumors in a dutch cohort of patients 

with familial adenomatous polyposis. Clin Gastroenterol 

Hepatol 2008;6:215-9. 

4. Kalady MF, Church JM. Monitoring and Management of 

Desmoids and Other Extracolonic Manifestations in 

Familial Adenomatous Polyposis. Semin Colon Rectal 

Surg 2011;22:112-7. 

5. Tudyka VN, Clark SK. Surgical treatment in familial 

adenomatous polyposis. Ann Gastroenterol 2012;25:201-6. 

6. Trainer AH. Extra-colonic manifestations of familial 

adenomatous polyposis coli. Adv Exp Med Biol 

2009;656:119-27. 

7. Lynch HT, Smyrk T, McGinn T, Lanspa S, Cavalieri J, 

Lynch J, et al. Attenuated familial adenomatous polyposis 

(AFAP). A phenotypically and genotypically distinctive 

variant of FAP. Cancer 1995;76:2427-33. 

8. Teo HE, Peh WC, Shek TW. Case 84: desmoid tumor of 

the abdominal wall. Radiology 2005;236:81-4. 

9. Schiessling S, Kihm M, Ganschow P, Kadmon G, Buchler 

MW, Kadmon M. Desmoidtumour biology in patients with 

familial adenomatous polyposis coli. Br J Surg 

2013;100:694-703. 

10. Couture J, Mitri A, Lagace R, Smits R, Berk T, Bouchard 

H, et al. A germline mutation at the extreme 3' end of the 

APC gene results in a severe desmoid phenotype and is 

associated with overexpression of beta-catenin in the 

desmoid tumor. Clin Genet 2000;57:205-12. 

11. Caspari R, Olschwang S, Friedl W, Mandl M, Boisson C, 

Boker T, et al. Familial adenomatous polyposis: 

desmoidtumours and lack of ophthalmic lesions (CHRPE) 

associated with APC mutations beyond codon 1444. Hum 

Mol Genet 1995;4:337-40. 

12. Wachsmannova-Matelova L, Stevurkova V, Adamcikova 

Z, Holec V, Zajac V. Different phenotype manifestation of 

familial adenomatous polyposis in families with APC 

mutation at codon 1309. Neoplasma 2009;56:486-9. 

13. Nieuwenhuis MH, Lefevre JH, Bulow S, Jarvinen H, 

Bertario L, Kerneis S, et al. Family history, surgery, and 

APC mutation are risk factors for desmoid tumors in 

familial adenomatous polyposis: an international cohort 

study. Dis Colon Rectum 2011;54:1229-34. 

14. Eccles DM, van der Luijt R, Breukel C, Bullman H, 

Bunyan D, Fisher A, et al. Hereditary desmoid disease due 

to a frameshift mutation at codon 1924 of the APC gene. 

Am J Hum Genet 1996;59:1193-201. 

15. De QueirozRossanese LB, De Lima Marson FA, Ribeiro 

JD, Coy CS, Bertuzzo CS. APC germline mutations in 

families with familial adenomatous polyposis. Oncol Rep 

2013;30:2081-8. 

16. Andresen PA, Heimdal K, Aaberg K, Eklo K, Ariansen S, 

Silye A, et al. APC mutation spectrum of Norwegian 

familial adenomatous polyposis families: high ratio of 

novel mutations. J Cancer Res ClinOncol 2009;135:1463-

70. 

17. Spirio L, Olschwang S, Groden J, Robertson M, Samowitz 

W, Joslyn G, et al. Alleles of the APC gene: an attenuated 

form of familial polyposis. Cell 1993;75:951-7. 

18. Nielsen M, Bik E, Hes FJ, Breuning MH, Vasen HF, 

Bakker E, et al. Genotype-phenotype correlations in 19 

Dutch cases with APC gene deletions and a literature 

review. Eur J Hum Genet 2007;15:1034-42. 

19. Kashfi SM, BehboudiFarahbakhsh F, Golmohammadi M, 

NazemalhosseiniMojarad E, Azimzadeh P, 

AsadzadehAghdaie H. Frameshift Mutations (Deletion at 

Codon 1309 and Codon 849) in the APC Gene in Iranian 

FAP Patients: a Case Series and Review of the Literature. 

Int J Mol  Cell Med 2014;3:196-202. 

 

 


