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Exhibit 1 
 

Q1 
A. The x-ray shows a dorsal dislocation of the posterior spine.  There would 
appear to be some fracture but that is not easy to determine from this image.  Such a 
dislocation would have damaged or severed the nerves.  The swimming difficulties 
could have resulted from a combination of nervous damage and mechanical 
malfunction.  Since the colour of the skin is also under nervous control the skin 
behind the lesion may have appeared dark, due to relaxation of the pigment cells. 
 
B. The fish has the whole range of spinal deformities including lordosis, kyphosis 
and some scoliosis. 
 
Q2 The differential diagnosis for spinal abnormalities in fish is massive.  In the 
wild affected fish would usually succumb to predation.  Abnormalities can be 
congenital or acquired.  They can stem from a primary lesion in the nervous, skeletal, 
muscular system or from abdominal abnormalities.  Abdominal abnormalities e.g. 
failure to form a normal swim bladder, can reduce or increased pressure on the spine. 
 
The causes of damage to the systems can be nutritional, chemical, physical or 
infectious.  Diagnosis of spinal problems requires the accumulation of a wide range of 
information. 
 
In the case of the two fish presented here.   
A. The x-ray is of a fish suffering from a spinal fracture following electrocution.  
An exposure to an electric current produced a massive contraction of the muscle 
leading to fracture and displacement of the spine.   
B. The catfish suffered from toxic nerve damage associated with  
chloramphenicol treatment and exposure to heavy metals. 
 
 



Exhibit 2 
 

Q1 Infection could be transmitted from the parents in the spawning tank, through 
the water or with the live feed.   
 
Q2 Health control should always balance potential benefits and losses.  Don’t 
advice people to spend a lot of money to prevent a problem that will not cause serious 
losses.  You should first discuss the system and understand the current problems, 
practices and available recourses.   
 
The risk from some of the potential sources of infectious diseases could be reduced 
without much effort. 
 
Infections from parents. 
Screen parents to ensure only healthy fish are used for breeding.  In a system like this, 
screening would be limited to superficial observation. 
 
Keep records or at least keep fry from each pair separate.  This would allow infected 
batches to be identified and if necessary discarded.  Detailed records might also allow 
infections to be traced to batches of broodstock. 
 
Infection from the water 
Use water either treated to reduce the risk of infection or from a source without wild 
fish.  Water might be boiled but that would probably be too expensive, however, it is 
quite simple and inexpensive to chlorinate the water and leave it to stand until it is 
safe for use. 
 
Infection from feed 
Alternative sources of feeding might be used to reduce the risk, however, the owners 
do not think processed feed is good for the colour and therefore the value of the fish.  
The live feed should at least be washed and placed in clean water prior to feeding and 
might also be disinfected with a bath in a dilute chlorine solution. 
 
 



Exhibit 3 
 
Q1. 
A. You would provide information on the size and species of fish affected and the 
actual size of the lesions.  This is not possible without an indication of size on the 
photograph.  This fish has a lesion affecting the dorsal fin and the surrounding area.  It 
extends mostly in front of the fin and down the sides to the lateral line.  There also 
appears to be a lesion in the region of the pelvic fins although this is not clear.   
 
The dorsal fin is eroded with an irregular edge.  The lesion is pale yellow/white and 
appears partially translucent.  It has a smooth but irregular surface. 
 
This is a fungal and bacterial infection most likely resulting from bite wounds to the 
dorsal fin. 
 
B. The operculum is shortened and the gills exposed.  There may be some grey 
thickening of the reaming tissue at the dorsal edge of the operculum and on the 
exposed gill. 
 
This is most commonly a problem of damage caused during feeding.  As a fish grasps 
a pellet it flares its opercula to get rid of the excess water in its mouth.  Fish taking 
other pellets near by my inadvertently damage the edge of the exposed operculum.  
The grey lesions are probably hyperplasic epithelium in response to the damage.  This 
can be a serious injury for a fish because the opercula are not only there to protect the 
gills but are an important component of the pumping mechanism that draws water 
across the gills. 
 
 
 



Exhibit 4 
 

Q1. The poor quality of the photographs makes accurate description difficult.  
Multifocal granular lesions, consisting of multiple clear or white spherical structures 
embedded in translucent tissue.  The lesions are both pedunculated and sessile and 
occur both on the body and fins.   
 
Q2. The differential diagnosis would include parasitic infections, tumours, chronic 
localcised bacterial infections or viral infections.  This condition is lymphocystis a 
condition caused by an iridovirus.  It is transmissible through the water and infection 
occurs via small skin lesions.  Histologically one sees eosinophilic masses are 
massively hypertrophied host fibrocytes, swollen up to 100,000 times their normal 
size.  A capsule and fibrocellular inflammatory tissue surrounds the affected cells.  
Eventually the affected cells burst releasing massive quantities of virus and 
stimulating an immune response in the host. 
 
REFERENCE 
WOLF K (1988). Fish Viruses and Fish Viral Diseases.  Cornell University Press. ISBN 
0801 412 595 
 



Exhibit 5 
 
Q1. There is a localised area of swelling immediately behind the operculum on the 
left flank.  The lesion extends from the dorsal mid-line to the lower lateral flank and 
extends back to the start of the level of the dorsal fin.  The lesion is reddened and the 
scales in the area protrude. 
 
Q2. As with any history the sequence of the questions may vary as the interview 
progresses. 
 
The pond 
How old is the pond and when was it first stocked? 
How large and what type of filtration?   
Location and surrounding activities (garden / garage / agriculture etc.)? 
Management including cleaning and water changes?   
Any measurement of water quality and how often? 
Have any changes in the water quality been observed? 
Have any predators been observed near the pond (herons / mink etc.)? 
 
This fish 
When was the lesion first observed? 
What was its appearance? 
How has the fish been behaving? 
Has any treatment been used? 
What value is this fish? 
How long has the fish been in the pond? 
 
Other fish 
How many fish and of what species are in the pond? 
Have any fish been introduced recently and details? 
Are any of the other fish showing any signs of ill health? 
 
Background 
The pond had been established for over 5 years and was well constructed and 
maintained.  There had been no changes in the water quality.  It was situated in a 
private garden with no potentially harmful activities in the area.  
 
The first abnormality observed in the affected fish was abnormal swimming 
approximately 7 days earlier.  The fish had suffered from increasing difficulty 
swimming until the owner decided to remove it from the water and examine it.  It was 
brought to the vets the same day.  No treatment had been used.  This was not a 
particularly expensive koi, it was worth some £200 to 400.  Some koi are worth tens 
of thousands of pounds.  This fish had been in the pond since for 5 years. 
 
There were 10 koi and approximately 5 gold fish in the pond.  Two new koi had been 
introduced 3 weeks previously.  One of the new koi had died with no apparent clinical 
signs less than a week before the present fish was presented.  None of the other fish in 
the pond appeared to be affected. 
 



Paracentesis under mild anaesthesia produced a limited quantity of blood stained 
fluid.  This fluid produced a heavy growth of a bacterial pathogen Aeromonas 
salmonicida.  The affected fish was removed from the aquarium and treated with 
antibiotics by injection.  The bacteria were sensitive in vitro to the antibiotic 
administered but he fish did not respond and died two days later.   
 
The remaining fish in the pond were treated with in feed antibiotics.  This caused 
some damage to the biological filtration system and require regular monitoring of the 
water quality and frequent water changes. 
 
None of the remaining fish showed any signs of ill health.  
 



Exhibit 6 
 
Q1. The differential diagnosis is extensive.  Swollen abdomen can result from fluid 
imbalance, infections, functional abnormalities, or tumours.   
 
Fish largely osmoregulate through their gills and only to a minor extent through their 
kidney.  In fresh water the external water is hypo-osmotic and therefore any 
malfunction in the fluid excretion results in the accumulation of fluid.  There are not 
many places in a fish that excess fluid can accumulate apart from the abdomen and 
round the eyes. 
 
There are a variety of infections that can result in abdominal swelling.  These can 
either directly cause accumulation of inflammatory tissue, can cause accumulation of 
inflammatory exudates or can cause malfunction and blockage of the swimbladder or 
gut.  Functional abnormalities are also common in the swimbladder and the gut of fish 
can suffer from the same range of problems as mammals. 
 
Q2. Approach to these problems depends on the type of fish.  If it were a cheap 
species or part of large population it would probably be sacrificed for PM, histology 
and bacteriology.  If however, it were an expensive individual then the approach 
would be identical to that in small animals, with paracentesis with sedation or 
anaesthesia. 
 
 



Exhibit 7 
 
A. 
Q1. The shape of the fish is normal (believe it or not!!!).  The apparently swollen 
abdomen is normal.  The animal was intentionally bred for this appearance and is 
called a veil-tail.  The length of the fish’s body is approximately 10cm.  There is a 
large smooth but slightly lobed pedunculated mass on the dorsal right flank of the 
fish.  The mass is approximately 6 by 5cm.  
 
Q2. It is possible that this is a chronic infection but it is most likely a tumour. 
 
Q3. You could try to remove the mass under anaesthetic but I though it better to 
euthanase the fish. 
 
 
B. 
Q1. This is a multilobular translucent lesion surround the mouth.  It could possibly 
be an infection or a cystic condition but examination of postmortem and histological 
material demonstrated that it was a tumour of the dental tissue.  The tumour was 
poorly differentiated and therefore difficult to conclusively identify. 



Exhibit 8 
 
Q1. This size of ulcer associated with evidence of fresh haemorrhage was probably 
caused by some traumatic injury.  This could have been an injury from being caught 
in the net or from a predator such as a seal.  
 
Q2. The surrounding water would ensure that there was a ready supply of 
opportunist pathogens to colonise the wound but it would also have an osmotic effect 
on the lesion.  Marine water has a salinity of 34ppt; this is hyper-osmotic.  Exposure 
of the deep tissues to marine water results in rapid dehydration both of the tissues and 
the whole animal.  This effect is exacerbated by the vascular system of fish.  
Capillaries in fish have very larger fenestrations allowing the plasma and the tissue 
fluid to equilibrate.  The majority of the circulating fluid in fish is in the lymphatic 
system rather than the blood.  Therefore an injury such as this would have a rapid and 
sever effect on the animal’s fluid balance. 
 
Q3. Any superficial lesion on fish will be colonised by a wide variety of 
opportunists.  Therefore it would only be worth taking samples from the deeper 
tissues after sterilising the superficial tissue.  However, even then it can be very 
difficult to interpret bacteriology from superficial lesions.  Are the bacteria colonists 
or cause? 
 



Exhibit 9 
 
A. A full thickness ulcer extending through the white stratum compactum of the 
dermis to the underlying muscle.  There is an area of reddening surrounding the ulcer 
that may either be inflammation or haemorrhage.  The exposed muscle is also 
haemorrhagic.  There is a displaced scale in the anterior ventral portion of the exposed 
muscle.  The ulcer occupies a large proportion of the anterior lower left flank of the 
fish.  The pectoral fin in front of the lesion has some pale thickening on the leading 
edge and haemorrhage in the rest of the fin. 
 
This is a traumatic ulcer that failed to heal due to the low water temperature. 
 
B. A series of extensive ulcers of varying depths on the flank.  In some areas the 
edges are distinct and extend rapidly through the epithelium and dermis to the 
underlying muscle, in others the edges are indistinct.  There are only small amounts of 
haemorrhage visible mostly at the clearly defined edges of the lesions with some 
minor haemorrhage on some of the exposed muscle.  On the lateral mid line at the 
edge of deeper areas of ulceration there is pale skin tissue retained (dermis or dermis 
and epithelium).  The exposed muscle adjacent to this tissue is also pale in colour.  
Some of the pale coloured tissue is slightly yellow in colour, especially at the anterior 
edge of the lesion. 
 
This is an ulcer caused by a filamentous Gram-negative bacterium, Flavobacerium 
columnare.  This organism causes necrosis in the affected tissue and the yellow 
colouration is due to the presence of masses of pigmented bacteria on the surface of 
the lesion. 
 
C. An extensive ulcer on the dorsal surface of the head and neck.  The anterior 
edge of the lesion is level with the eyes and the poster edge extends to the trailing 
edge of the pectoral fins.  The posterior edge of the lesion is circumscribed while the 
anterior edge is indistinct.  The anterior 60% of the lesion does not extend through the 
dermis while there is an oval area extending down to the tendons of the anterior spine.  
There is irregular haemorrhage over the lesion.  There are three copepod parasites on 
the lesion, one with a dark gut. 
 
This is an ulcer caused by the salmon louse Lepeophtheirius salmonis.  The lice gaze 
on the skin of the fish.  The resulting damaged combined with the osmotic effect of 
the surrounding water can result in severe ulceration.  Once an ulcer has formed the 
lice will feed on the fish’s blood causing them to develop a dark gut. 



Exhibit 10 
 
Estimating the prevalence of disease in large aquatic farming systems is a major 
problem.  In order to estimate the prevalence accurately you need to know the 
population size and then randomly take an appropriate number of animals from that 
population. 
 
There are a variety of software packages that allow you to calculate the sample size.  
This requires an estimate of population size, expected prevalence.  For example with a 
population of 300,000 and an expected prevalence of 20% then the sample size will 
be 256 animals. 
 
However, in a shrimp pond it is difficult to know the survival rate.  It is also difficult 
if not impossible to get a representative sample of the population and impossible to 
get a random sample.  The shrimp are not evenly distributed over the pond bottom and 
tend to gather in groups of animals with similar size. 
 
What should you do?  The best solution is an educated guess.  Take your estimated 
sample size from your estimated population size and expected prevalence.  Collect 
these animals from a number of different locations in the pond. 
 
If you are interested there are other details that should be included in the sample size 
calculation e.g. the required power and the confidence of the prevalence estimate.  We 
should also take into account the sensitivity and specificity of the test being used.  In 
this case the clinical signs of WSD are not a very reliable way to detect the disease. 
 
If you are faced with sampling a large population of fish or other animals – ASK for 
advice!!!! 
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