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INTRODUCTION

Piscine species are the most numerous and diverse group among vertebrates, with
more than 27,000 species.1,2 The scientific literature contains a wealth of information
concerning spontaneous fish tumors,1,3 although ornamental fish oncology is still in its
infancy. Certain neoplasms affecting fishes have been associated with oncogenic vi-
ruses, parasites, and environmental contaminants, whereas association between
environmental contaminants and fish neoplasms can be used as sentinels for environ-
mental degradation. In addition, because fish are often an important source of protein,
especially for developing countries, an investigation of piscine neoplasms may have
implication for human consumers.4

Malignant neoplasms5 with or without metastasis are reported rarely in fish
compared with mammals.1,3,6 This could be due to a different antitumor immunity in
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KEY POINTS

� Fish neoplasms have frequently been reported in fish.

� Advanced imaging is helpful to plan surgical interventions but requires knowledge of
normal specific anatomy.

� Fish oncologic treatment plans should integrate water residue management to avoid
exposure to conspecific fish and caretakers.

� Additional studies are required to establish the best course of action for the treatment of
neoplasms in ornamental fish, especially when taking into consideration the decline of wild
fish populations and the increasing educational and conservation value of captive fish in
public aquaria.
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fish versus mammals.7 Malignant cells in nonmammalian vertebrates may also be
more susceptible to apoptosis than in mammals.8 Additional explanations for the rarity
of metastasis in fishes include the absence of frequent metastatic sites that are pre-
sent in mammals, including lung, lymph nodes, and bone marrow2,3,9; differences in
the lymphatic system in fishes versus mammals3; lower body temperatures in fishes3;
and the more common differentiation of neoplasms in fishes versus mammals.3 In this
context, the tumor, node, metastasis (TNM) staging system in mammals, which is a
classic evaluation of the initial neoplastic lesion, lymph node involvement, and the
occurrence of metastasis, is not applicable to fishes. Examples of malignant neo-
plasms have previously been reviewed,3,10,11 and metastasis may be detected in
fish hematopoietic organs, such as the spleen, kidney, and thymus.12 Differential di-
agnoses for tumoral lesions in fish include non-neoplastic masses commonly encoun-
tered, such as xanthomas,13 granulomas, and masses associated with parasites or
fungi, such as microsporidia.14,15

FISH NEOPLASMS
Commonly Encountered Neoplasms in Fish

Spontaneous neoplasms have been commonly reported in fishes, but an average inci-
dence is unknown,1 although the incidence of neoplasms in fishes is considered less
common than the incidence in higher vertebrates, for the reasons discussed previ-
ously.3,7,8 On revision of a pathology database, including 883 fish necropsies from a
public aquarium over a 5-year period, 6% of the cases presented with spontaneous
neoplasms (Stéphane Lair, DVM, DACZM, personal communication, 2016). Captive
display fish may have a longer life span than wild ones and, as a consequence, spon-
taneous neoplasms may be detected more commonly in this population. Various
models of human cancers, however, have been developed in genetically modified
fish,16,17 including zebrafish (Brachydanio rerio) that are easily kept in captivity,
because zebrafish develop tumors that resemble human tumors both histologically
and at the genetic level of expression.18 Studies using these fish have revealed a
low propensity for spontaneous tumors; rather, they require exposure to carcinogens
and mutagens to induce tumor formation.3,12,19–21 Information concerning the etiol-
ogies of neoplasms in wild and production fishes may, therefore, provide information
applicable or relevant to ornamental and hobby fish seen by the veterinary practi-
tioner. For example, up to 10% of salmon (Salmo salar) from a commercial aquaculture
facility fed commercial pellets without any known potential carcinogens in the feed
developed intestinal adenocarcinomas and other types of tumors.12 Carcinogenesis
was attributed to chronic intestinal inflammation caused by the ingestion of omega-
6 and other vegetable compounds in this carnivorous species.12 Neoplasms in
elasmobranchs have been reported as rare, although recent reports suggest that neo-
plasms in this taxonomic group may be more common than once believed.22–24

Examples of tumors reported in fish are included in Table 1. Generally, ectoderm-
derived and endoderm-derived epithelial neoplasms are the most common
neoplasms in fishes, whereas the integument is the most common organ for the mani-
festation of neoplasms in fishes.1,50,57–62 Cutaneous neoplasms are generally benign
with few exceptions, although recurrence is common in cases of incomplete surgical
excision.1 The histologic classification of cutaneous neoplasms in fishes, however, is
often confused due to the common shared features of the lesions.
Papillomas are the most common cutaneous neoplasms in fishes,57 especially

because various raised, cutaneous lesions are often classified as papillomatous le-
sions regardless of size, appearance, and histogenesis. The distribution of papillomas
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