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Classification manuals:

A Purpose: To give an overview of the most commonly observed skeletal
deformities in farmed fish

A Species handled by our group: Atlantic salmon (S. salar), Rainbow trout
(O. mykiss) and Atlantic cod (G. morhua)

A Includes presentations of the diagnostic methods available with
protocols for each method (radiography, bone staining)

A Also includes recommended sampling, fixation and sending procedures
based on experience from this and other projects

A Deformities are classified, described and illustrated by radiographs and
photos of fish and stained skeletal structures
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Classification of deformities
-varies with occurence in the different species

A Vertebral deformities: fusions, platyspondyly, (osteopenia)
A Axis deviations: lordosis, kyphosis, scoliosis, bent neck

A Developmental malformations: missing body parts, twin
deformities, some head deformities, strictures

A Head and jaw deformities: upper and lower jaw

A Rib deformities
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Deformities in A. salmon

Vertebral deformities: Fusions

Two or more vertebrae melted together
The most commonly observed deformity in A. salmon

Fusions appear in several life stages, from non-separation in embryos
to new fusions in large broodstock

Fusions may stabilize, but most often continue to develop as the fish
grows

Incomplete fusions: vertebrae leaning against each other
Complete fusions: Completely amalgamated
Simple fusions: Two vertebrae involved
Complex fusions: Three or more vertebrae
involved

Multiple fusions: Several locations along

the spine
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Examples fusions:

Incomplete fusion with two vertebrae
leaning against each other and reduced
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Complete complex fusion
with 5 fused vertebrae
and 3 malformed
adjacent vertebrae

¥ o, e Complete multiple fusion with 2x2
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Vertebral deformities: Platyspondyly

19.09.2009

The term platyspondyly describes flattened, or compressed,
vertebrae'incranioc audal directi on (oshort

Observed from 20 g, but most commonly observed after
seawater transfer

Maj or part of the oOoOshort tail o pi
before slaughter

1I:Externally observed as a short, chubby fish with a high condition
actor

Several possible pathologies leading to ‘t‘? ‘t
the platyspondyly appearance of the spine ! ig“w \/ IMW};
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Examples of platyspondyly

Ny Platyspondyly in
// /S A S 7 the tail area of a

)ﬁ(}#’ﬁ.ﬁ‘” ?“ts gjij‘ﬂ}ﬂ[gﬁg \{Lm; .‘5'15 broodstock salmon

Detail of dorsoventrally
displaced and
platyspondylic
verterbrae

| Early
platyspondyly In

M“NHN‘*‘}(){}( . 20g salmon in

feed trial
AR
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Osteopenia

A Not yet a deformity, but an sign of undermineralisation

Osteopeniain 1.5 kg
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Osteopeniain 5 g
salmon

Hyper dense vertebrae

Another indication of sub
SRS ST PP EPE EEENeT  optimal mineralisation
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AXIis deviations: lordosis, kyphosis, scoliosis
A Less common in A. salmon than in other species

Head deformities: Upper and lower jaw
A Lower jaw deformities are commonly observed

Two varieties of
lower jaw
deformities
jawo to thie .
OScreamer 0O
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19.09.2009 FineFish Ghent 11



Deformities in Rainbow trout

Vertebral deformities: fusions

A Vertebral deformities in rainbow trout seem to be less differentiated
than in other species, and all of them appear more or less like fusions

A The most commonly observed deformity in our materials

A Often complex or multiple

Area with complex and
multiple vertebral fusions
In rainbow trout (209)

Complex vertebral fusion

INn rainbow trout (ZOg) _
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Severe vertebral deformities affecting the entire spine.
Rainbow trout, 20g.

0 G h ol&keavertebrae with a non-mineralized centrum
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