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Abstract

hamartoma in salmonids have not been previously described.

The gills are the main respiratory organ which 
-

the head. Each gill arch supports a holobranch 
with its two hemibranchs and the double verti-

-

termed as secondary lamellae. Four gills on 

by connective tissue, blood vessels, nerves, eo-
sinophilic granulocytes and immune cells. The 
gill tissues are in contact with the surrounding 

-

tumours may not get enough time to grow and 
thus are eventually not reported. A hamartoma 

 denoting a tumour or neo-
plasm) is a benign (non-cancerous) tumour-like 

where growth occurs. Although hamartomas 
are developmental abnormalities rather than 

as localised tissue masses (Seth et al., 2015; 

-

carcinoma, adenocarcinoma in intestine, gan-



-
lastoma in heart (Olsen and Hellberg, 2012; 

common lung tumours in humans as compared 
to its equivalent gill tumours which are rare in 

-
philic granulocyte (EGC)-rich mesenchymal 

Atlantic salmon (5 kg) which spent 1.5 years in a 

The case presented as a solid white mucoid mass 

routine diagnostic case at Norwegian veterinary 
institute, Harstad and processed by a standard 

and images were taken (Figure 1A). Sections 

by light microscopy using a Leica microscope 
DM2000 (Leica Microsystems). Special staining 

(VG) and May-Grünwald-Giemsa (MG) stain-

Cook (1994). 

-

(Figure 1A). The tumour was in connection with 

hypertrophy (Figure 2A). Microscopically the 

cartilage, adipose tissue and blood vessels with 

were areas in the tumour which were rich in 

-
matory cells were dominated by eosinophilic 
granulocytes (EGCs). Van Gieson staining iden-

connective tissue, most likely due to pressure 

a

Figure 1.

secondary lamella. 



was noted by PAS staining (Figure 3B). The 
cartilage and adipose tissue could also be seen 
by MG (May-Grünwald-Giemsa) staining in 
the tumour (Figure 3C). 

branchioblastomas and chondromas which 
have also been reported in the gills or pseu-

site in question (Seth et al., 2015). Choristoma 

a b

c d

e Figure 2. (A) Tumour (red arrow) and adjacent 

arrow) were present in tumour areas. (C) Cartilage 
(red arrow) with adipose tissue (blue arrow) and 
blood vessels (black arrow) in tumour area. (D) 

seen in the tumour. (E) Leukocyte (blue arrow) 

arrow) in the tumour. 



odontogenic hamartoma (Francis-Floyd et al., 
-

) was reported as a large pharyngeal mass 

2013). Branchioblastoma is a benign neoplastic 

primitive blast-like branchial cells which can 

-

et al., 2014; Wildgoose and Bucke, 1995). Bran-

koi carp,  (Wildgoose and Bucke, 
1995), sunshine bass 

(Thiyagarajah et al., 2001), Indian oil 
sardine,  (Sinduja et al., 2014) 

 to carcinogen N-methyl-N-nitro-

have also been reported in salmonids such as 
in Atlantic salmon, rainbow trout and brown 
trout (Anonymous, 2003; Knüsel et al., 2007; 

-
ment. In the present study, eosinophilic granu-
locyte rich branchial hamartoma might suggest 
an immunologically active lesion or unknown 

-

salmonids have not been previously described 
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Figure 3. (A) Striated skeletal (black arrow) and 

area (VG staining). Inset shows degenerating 
connective tissue (black arrow) with surrounding 
smooth muscle and adipose tissue (blue arrow). 
(B) Mucous cell (black arrow) hyperplasia in the 
mucosa (PAS staining). (C) Cartilage (blue arrow) 
and adipose tissue (black arrow) can be seen in 
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