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Colorectal polyps with spindle cells
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Long segmental hyperplasia of interstitial cells of Cajal with giant diverticulum formation



Int J Clin Exp Pathol. 2010 May 31;3(5):549-56.

Sporadic segmental Interstitial cell of Cajal hyperplasia  with unusual diffuse 
longitudinal growth replacing the muscularis propria: differential diagnosis to 
hereditary GIST syndromes.

Agaimy A1, Märkl B, Arnholdt H, Hartmann A, Schneider-Stock R, Chetty R.

http://www.ncbi.nlm.nih.gov/pubmed/20606738
http://www.ncbi.nlm.nih.gov/pubmed/?term=Agaimy A[Author]&cauthor=true&cauthor_uid=20606738
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%A4rkl B[Author]&cauthor=true&cauthor_uid=20606738
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arnholdt H[Author]&cauthor=true&cauthor_uid=20606738
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hartmann A[Author]&cauthor=true&cauthor_uid=20606738
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schneider-Stock R[Author]&cauthor=true&cauthor_uid=20606738
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chetty R[Author]&cauthor=true&cauthor_uid=20606738


Mucosal Schwann cell hamartoma





Mucosal Schwann Cell Hamartoma 

• S-100 neural proliferation

• Lack of Ganglion cells

• Previously referred as 
“neuromas” of “neurofibromas”

• Distal colon, small solitary 
lesions 

• Mean age 62

• Distinguishing from 
neurofibromas is difficult based 
on histologic features and the 
presence of underlying 
submucosal nodule should be 
endoscopically excluded

• Sporadic, no NF1 or inherited 
syndromes



Ganglioneuroma







AE1/3

S-100  - ve
smooth muscle actin - ve
desmin - ve
C D117 - ve



FISH - SYT gene rearrangement in 36 
of the 40 nuclei examined.
The arrow points to a cell showing SYT 
split signal)

RT-PCR showed t(X;18)(p11.2;q11.2) 
translocation

Primary Rectal Synovial Sarcoma (biphasic)

• No other lesions on CT

• Anterior resection – no 
residual tumour

• No recurrence after 6 years



Ascending colon polyp



S-100
Gangliocytic paraganglioma







(Am J Surg Pathol 2004;28:374–378)



(J Clin Gastroenterol 2005;39:778–781)



(Am J Surg Pathol 2005;29:859–865)



(Am J Surg Pathol 2005;29:859–865)



Series of consult cases – in one was the 
diagnosis of “perineurioma” offered

In one case, the referring diagnosis was 
a spindle cell sarcoma

(Am J Surg Pathol 2005;29:859–865)

Similarity to soft tissue perineuriomas

9/10 positive for EMA
4/10 positive for Claudin 1

The first study to report perineuriomas
arising in the GI tract

? heterogenous series (submucosal 
lesions, jejunal, not all Claudin 1 
positive)

Not extremely rare but are probably 
under recognized and diagnosed as 
neurofibromas, “fibromas” etc



? Benign fibroblastic polyps of the colon    

Morphologically very similar to 
Intestinal Perineuriomas

All polyps in the original report 
were EMA negative

Original report did not examine 
Claudin 1 

Benign fibroblastic polyps of the colon = Intestinal Perineuriomas

(Am J Surg Pathol 2005;29:859–865)



Am J Surg Pathol Volume 32, Number 7, July 2008



(Am J Surg Pathol 2010;34:1663–1671)



Am J Surg Pathol 2010;34:1663–1671



Claudin 1 GLUT-1

Am J Surg Pathol 2010;34:1663–1671

Frequent V600E BRAF somatic mutations

Presence of serrated crypts

Expression of perineurial cell markers (EMA, Claudin 1, Glucose 
transporter 1) in spindle cells

Spindle cells still mysterious 



International Journal of Surgical Pathology, 
2010 , 18(4) 292 –297  



International Journal of Surgical 
Pathology, 2010 18(4) 292 –297  

Early Colonic Perineuriomas !



Claudin 1 GLUT 1

International Journal of Surgical 
Pathology, 2010 18(4) 292 –297  



(Am J Surg Pathol 2011;35:1373–1380)



EMA

(Am J Surg Pathol 2011;35:1373–1380) 

6.5% of all sessile serrated adenomas had 
perineurial-like stromal proliferation

Most polyps in right colon

92% of SSAs demonstrated V600E BRAF 
mutation 

Present also in microvesicular hyperplastic 
polyps and “perineuriomas”

Nature and origin of perineurial-like 
proliferation unclear 



Claudin-1 positive proliferations in serrated colorectal polyps 

Melissa Thompson1, Maria Caruso2, James Moore2, Andrew Ruszkiewicz1,2

1SA Pathology, Adelaide, South Australia.

2Centre for Cancer Biology, University of South Australia, Royal Adelaide Hospital , Adelaide, South Australia.

Polyps:
• 377 polyps including:
• 174 consecutive SSA
• 203 MVHP and SP NOS

Aim: To analyse the frequency 
of Claudin-1 positive 
proliferations in serrated 
colorectal polyps. 

• Somatic KRAS and BRAF 
mutation in all cases

• Immunohistochemistry for 
Claudin1 in all cases

• BRAF 
immunohistochemistry in 
selected cases only

Claudin 1

BRAF



• IHC Claudin 1 +ve spindle cells present 
in (35/377) 9.3% of all polyps

• Of these 82% (29 of 35 polyps) also 
harboured BRAF mutation 

(23/24 SSA, 6/9 SP NOS, 0/2 MVHP)

Claudin-1 spindle cell proliferations in serrated colorectal polyps

• Claudin 1 IHC identified higher 
prevalence of spindle cells than in 
the original report (9.3% vs 6.5%)

• strong indication of epithelial-
mesenchymal interactions in BRAF 
positive serrated polyps and raises 
the possibility of epithelial 
mesenchymal transformation 
occurring in proportion of serrated 
polyps

Claudin 1



Gene expression profiling:

• MVHP (n=5, all BRAF V600E 
wild-type) 

• SSA/P (n=5, all BRAF V600E 
mutant)

Validation:

• qRT-PCR
• Immunohistochemistry 

LCM dissected serrated crypts 
without stroma were analysed 



CLAUDIN 1 - the most statistically significant 
differentially expressed   gene (p <0.05)



Claudin 1 GLUT-1

“… also note the expression in serrated crypts on the 
right but not in normal crypts on the left”

Am J Surg Pathol 2010;34:1663–1671



Fibroblastic Polyp, Intestinal Perineurioma or SSA variant

• Serrated crypts,
• Focal pericryptal spindle cells in 10% 

of serrated polyps
• Frequent V600E BRAF mutation
• Claudin 1 in crypts and spindle cells



Nature and origin of perineurial-
like proliferation unclear 

? Perineurial differentiation 
metaplastic process

? Trully perineurial origin

? reactive phenomenon induced 
by serrated colonic epithelium

? Epithelial stromal interaction
? EMT 



Thank you



15 perineuriomas without and 45 with crypt serration

All lesions showed expression with at least 2 of 4 perineurial cell markers 
(epithelial membrane antigen, claudin-1, GLUT-1, and collagen type IV). 

Our findings confirm that BRAF mutations originate in the serrated 
epithelium of SPs and demonstrate that SPs and NSPs have similar clinical and 
endoscopic characteristics and similar stroma, suggesting that they might 
represent 2 variants of a single lesion.

Am J Surg Pathol 2013;37:745–751



(Arch Pathol Lab Med. 2009;133:1872–1876) 





No specific clinical features

The trapped crypts have serrated architecture, so they have an 
appearance identical to the crypts in a hyperplastic polyp 

They referred to:  Agaimy A, Stoehr R, Vieth M, Hartmann A. Benign 
serrated colorectal fibroblastic polyps/intramucosal perineuriomas are 
true mixed epithelial-stromal polyps (hybrid hyperplastic polyp/mucosal 
perineurioma) with frequent BRAF mutations. Am J Surg Pathol. 
2010;34(11):1663–1671





• asymptomatic solitary polyps 

• localized predominantly in the rectosigmoid colon

• Serrated (hyperplastic) crypts were observed on the top or contiguous 
with the lesion in all cases

• Immunohistochemistry revealed expression of at least one perineurial cell 
marker (epithelial membrane antigen, claudin-1, and glucose transporter-1

• V600E BRAF mutation in 63% and KRAS mutation in 4%

• “The perineurial stromal component might be derived from modified 
pericryptic fibroblasts as a consequence  of a yet poorly understood 
epithelial-stromal interaction.”

Am J Surg Pathol 2010;34:1663–1671



S-100



Claudin1



BRAF

• Intestinal 

perineurioma

• Fibroblastic 

polyp

? Or variant of 
SSA



Hyperplastic Polyp Sessile Serrated Adenoma

Gene expression analysis of 

Hyperplastic Polyps and 

Sessile Serrated Adenomas,

Affymetrix platform

Claudin 1 expression is elevated in colorectal cancer precursor lesions 

harboring the BRAF V600E mutation

Caruso, M. Ruszkiewicz A, et al. 
(2014). "Claudin-1 expression is 
elevated in colorectal cancer 
precursor lesions harbouring the 
BRAF V600E mutation." 
Translational Oncology 7(4): 456-
463.





• strong indication of epithelial-mesenchymal interactions in 
BRAF positive serrated polyps and raises the possibility of 
epithelial mesenchymal transformation occurring in 
proportion of serrated polyps



(Am J Surg Pathol 2013;37:745–751)


