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Buoyancy disorders of ornamental fish: a
review of cases seen in veterinary practice
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Abstract

In veterinary practice, buoyancy disorders are common in goldfish, often
having a sudden onset and present floating at the surface or lying on the
bottom. Fifty eight affected fish were examined in detail over a period of
11.5 years, of which 47 were goldfish: there were almost equal numbers
of short-bodied and long-bodied goldfish. In many cases, there were no
external lesions and no consistent environmental factors could be identified.
Radiography was performed in 49 fish and proved the most useful investiga-
tive approach. Several radiographic abnormalities were found in goldfish
including over-inflation (44%), displacement (22%), fluid accumulation
(12%) and rupture (2%) of the swim bladder and intestinal tympany (6%).
Post mortem and histological examinations were performed on 35 goldfish:
findings included systemic granulomatous disease (23%), abnormal fluid
in the swim bladder (23%), polycystic kidney disease (17%) and several
other internal diseases (20%). However, 17% of goldfish had no identifiable
pathology and no consistent radiographic features. Pathological findings
in other species were varied and only rupture of the swim bladder in orfe
and a renal tumour in oscars were significant. Most cases were euthanased
on initial examination due to advanced disease but a quarter were treated
conservatively. There was a very poor response to treatment and several
environmental, medical and surgical approaches are discussed.

In fish, buoyancy is controlled by the amount and distribution of gas within
the body. This is primarily enclosed within a gas-filled buoyancy organ, the
swim bladder. In some fish, physostomes, there is a patent duct that connects
the swim bladder to the anterior oesophagus, which permits air to be swal-
lowed and forced into the swim bladder. In other fish, physoclists, there is
no patent connection and the swim bladder is inflated by the release of gas
from arterial blood by a vascular rete in the wall of the swim bladder: this
also occurs in some physostomes.
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Buoyancy disorders are common in ornamental fish and goldfish (Carassius
auratus) in particular (Lewbart 2000). Affected fish often present following
a sudden onset and are found lying on the bottom of the tank or pond, or
floating at the surface. Most are solitary cases and they often deteriorate due
to skin damage through desiccation from exposure to air if at the surface or
trauma from contact with the substrate. Few cases ever improve but despite
the poor prognosis owners often want some investigation and treatment,
particularly if they are emotionally attached to their pet. There are very few
references in the scientific literature. Tanaka and others (1998) investigated
buoyancy disorders in goldfish and there are several individual case reports
(Tocidlowski and Harms 1998, Hobbie and others 2002, Britt and others
2005, Lewbart and others 2005, Matysczak 2005) and a brief discussion of
the subject (Reyes 2005). However, there is much comment and speculation
in the hobby literature (Andrews and others 2002) and on several Internet
web sites, which most call éswim bladder diseased. Poor genetics, poor water
quality, poor nutrition, a rapid drop in water temperature and constipation are
often cited as the underlying cause.

This paper reviews cases investigated by the author and several aspects relat-
ing to the environment, clinical history and pathology were examined in an
attempt to find some common factors.

(I

Fifty eight fish exhibiting abnormal buoyancy were examined between
May 1994 and December 2005. Cases were recorded following a routine
investigation of the clinical history and physical examination under anaes-
thesia using tricaine methane sulphonate (MS222E, Sandoz). Radiographs
were taken in 49 cases, most of which were taken in the second half of the
study period after the author had developed a good radiographic technique.
Ultrasonography was performed in only a few cases. Some fish (26%) were
given treatment at the ownerds request, most of which subsequently died and
were unavailable for further investigations. Fish were euthanased with an
overdose of tricaine methane sulphonate. Post mortem examinations were
carried out immediately on most fish and routine samples of several tissues
including the brain were sent for histological examination.
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Records over a four year period to December 2005 indicated that 13.5%
of phone calls from fish keepers involved buoyancy disorders. About 25%
of these were presented for examination in contrast to 10% that present
with other fish health problems. In the 11.5 year study period, 58 cases of
abnormal buoyancy were examined and all except two were solitary cases.
Of these, 81% were goldfish, 5% orfe (Leuciscus idus), 3% koi (Cyprinus
carpio), a few tropical freshwater species and one marine porcupine puffer
(fam. Diodontidae). In practice, the author mainly sees freshwater coldwater
species such as goldfish, koi, carp and orfe in fairly equal numbers. The
significantly higher percentage of goldfish confirms that this species is par-
ticularly susceptible to buoyancy disorders.

Goldfish were grouped according to body length for this review (Fig 1).
Radiographically, there is marked compression of the vertebrae in the area
dorsal to the body cavity which results in shortening of the body length and
rotund body shape in some varieties of fancy goldfish (Fig 2). The long-
bodied varieties (51%) consisted solely of common goldfish and comet-tailed
goldfish (Fig 3). The short-bodied varieties (49%) included orandas, fantails,
ranchus, black moors and a few other exotic varieties. The distribution of
varieties affected may be influenced by the popularity of those kept by
hobbyists rather than an increased susceptibility to buoyancy disorders.
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Long-bodied goldfish Short-bodied goldfish
38% Comet-tailed goldfish 17% Oranda
13% Common goldfish 15% Fantail
13% Black moor
4% Ranchu

Most affected goldfish came from indoor aquaria (77%), primarily because
the short-bodied fancy varieties are not suitable for outdoor ponds. The age
of affected goldfish ranged from 6 months to 17 years (median 3.5 years).
The duration of clinical signs prior to examination ranged from 12 hours
to 5.5 years (median 21 days). Where post mortem examinations were
performed (35 goldfish), 46% were female and 37% were male: it was not
possible to determine the sex in the remaining cases.
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Clinically, buoyancy disorders present with abnormal position in the water
column and abnormal body posture. Twice as many goldfish cases were on
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the bottom (45%) (negative buoyancy) than were floating at the top (21%)
(positive buoyancy, Fig 4), and these fish sank to the bottom when not
actively swimming. Most fish exhibited varying degrees of listing or rolling
to one side (72%), with half of them being completely upside down. Some
fish rotated back to their original position when rolled over onto the other
side. Only a small number of goldfish had abnormal pitch, most of which
were 6head downd in the water (13%). In many cases, there was a combina-
tion of abnormal pitch and listing, particularly in the short-bodied varieties.
Only a few fish exhibited circling behaviour or abnormal swimming patterns
and these had granulomas in the cranial cavity.
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Clinical examination of affected fish was often unrewarding, with few
exhibiting any clinical signs other than abnormal posture. In some, there was
abdominal swelling and this was often asymmetrical: affected goldfish usu-
ally had polycystic kidneys or ¢ékidney enlargement diseased and oscars had
a renal tumour. Some fish exhibited exophthalmos, particularly if they had
systemic disease and in one case extensive granulomata were found behind
the globe of one eye. Hyphaema and generalised hyperaemia with engorged
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blood vessels in the fins or skin was sometimes seen. In a few fish that listed
permanently to one side, the upper eye was dorsally rotated. In general, clini-
cal signs were of limited value in determining the underlying pathology.
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Radiography proved the most useful non-lethal method of investigating
cases and clearly demonstrated the distribution of gas and space-occupying
lesions within the body cavity. The procedure requires only brief anaesthesia
to remove the fish from water and utilizes standard radiographic equipment
and techniques. The radiographic appearance of the swim bladder varies
slightly between the long- and short-bodied varieties of goldfish and the
posterior chamber is often much smaller or non-existent in the latter. A hori-
zontal beam view is useful where there is partial filling of the swim bladder
with fluid. Contrast radiography using barium or other radio-opaque media
given by gavage can be used to delineate the intestinal tract. Although ultra-
sonography has limited use when examining the swim bladder and kidney;, it
was very useful for identifying diseases of the other abdominal organs and
polycystic kidneys.

Several radiographic abnormalities were identified in fish with buoyancy
disorders.

Over-inflation of the swim bladder

In goldfish, the most common abnormality was over-inflation of the swim
bladder (44%) although in some cases this was difficult to assess because of
the variable appearance of the posterior chamber in the different varieties of
goldfish (Fig 5). In oscars (Astronotus ocellatus), a South American tropi-
cal cichlid, renal papillary cystadenomas are common and cause abdominal
swelling in the posterior part of the body cavity (Gumpenberger and others
2004, Wildgoose 2004). In two of the five oscars with this renal tumour seen
by the author there was excessive positive buoyancy resulting from signifi-
cant over-inflation of the thin membranous swim bladder (Figs 6 & 7).

Displacement of the swim bladder

In goldfish, the posterior chamber was displaced in 22% of cases. The anterior
chamber of the swim bladder has a thick tunica externa and is firmly attached
to a bony vertebral process at the anterior pole. The posterior chamber is only
attached to the anterior chamber by the narrow ductus communicans and is
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