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Summary 
 

Comparative pathology has developed in time, as a natural process, the result of 
the study of human diseases, as well as of the diseases of living beings that surround man, 
either as production or companion animals. The pathological conditions were at first 
observed, then scientifically studied, compared between them according to their causative 
factors, and also compared between the different animal species, including humans. 

Comparative oncology has developed, including two branches of activity: 
spontaneous oncology, for all animal species and humans, and experimental oncology. 

Concerning the neoplastic tissue, given its morphophysiological complexity and the 
fact that it is a non-self structure, it can be assumed that there is a genetic code specific for 
each tumor, in the same way as it has been demonstrated that there is an irrepeatable 
genetic print for each human being. These issues will be clarified step by step, which will 
result into a unitary whole contained in an all-comprehensive definition, clarifying what we 
generically call tumor disease. 

The term tumor or neoplasm defines a group of lesions characterized by abnormal 
tissue proliferations of the genetically modified cells, proliferations that exceed the 
dimensions and speed of all processes occurring in the case of regeneration, repair or 
inflammation. 

Pathomorphologically, we define tumor disease as a process of progressive 
multiplication of cell elements, leading to the appearance of new ontogenetically 
differentiated tissue with peculiar properties, with a special metabolic activity, which 
influences in various degrees the general state of the organism. Cancer in a pluricellular 
living being is an irreversible cellular differentiation with biological autonomy, the neoplastic 
tissue escaping from the control of tissue homeostasis. 

 
In comparative oncology, things have evolved in a similar way, through the 

accumulation of data, facts that once recorded, analyzed and classified, have led to 
the conclusion that sometimes there are similarities, even identical phenomena, 
and at other times confusing differences between human and animal tumors. It is 
these contrasts that have caused biological and oncologic research to mobilize 
human work, intelligence and material means for the declared purpose to elucidate 
this “mystery”, but especially, to find ways to prevent and/or fight cancer disease. 

The neoplastic process is characterized by elements that are constantly 
common to the majority of tumors, such as biological behavior, autonomy, 
uncontrolled proliferation, invasiveness and metastasizing, the formation of new 
cell clones and irreversibility. These properties are completely useless for the host 
organism and finally cause death. Another series of common properties are 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 79 

morphological ones, starting with molecular and ultrastructural aspects, up to the 
histological and macroscopic aspect of the neoplastic tissue. 

The altogether specific and particular morphophysiological characteristics 
of neoplasms, as compared to what are known of normal and accepted classical 
structures, justify for a certain developmental stage the concept of neoplastic 
tissue. 

Comparative oncology has developed, including two branches of activity: 
spontaneous oncology, for all animal species and humans, and experimental 
oncology. 

Spontaneous oncology studies aspects of carcinogenesis, epidemiology, 
diagnosis and treatment. A special aspect is the scientific research of spontaneous 
tumors, compared to what is known or investigated in humans. The results and 
conclusions obtained from animal research can sometimes be extrapolated to 
human oncology or/and they allow for a better understanding of cancer disease, in 
general. Subjects with spontaneous neoplasms can be used for both investigations 
with a view to understanding tumor disease and in the experimentation of treatment 
methodologies and schemes that can be subsequently implemented in humans. 

Experimental oncology has developed into a real discipline and branch of 
scientific investigations, with specializations related to carcinogenesis, diagnosis 
and therapy. These specializations, in their turn, include concerns regarding viral, 
chemical, radiation oncogenesis, the implication of polluting residues, food 
additives, environmental conditions, etc. The progress in the field of diagnosis is 
remarkable and has been obtained in particular by experimental investigations. The 
knowledge of the triggering and evolution of tumor disease, as well as treatment, 
are due to a large extent to the results obtained under experimental conditions. As 
it was mentioned before, experimental oncology is practiced on both spontaneous 
tumors occurring in different animal species and in laboratory animals. 

In oncology, the comparative principle will develop and elucidate some less 
known aspects, such as the more or less exclusive appearance of certain 
neoplasms in one species or another, including humans, then the involvement of 
some organs or tissues common to several species, but with the maintenance of 
differences between the various species (10). 

Comparative oncology has proved its value, through the enlargement and 
deepending of knowledge regarding cancer disease in humans and animals. Some 
details have been mentioned when necessary, emphasizing that there are few 
types of tumors that are not common to humans and animals, and the common 
features are undeniably more numerous and essential than the differentiating ones. 

Concerning the neoplastic tissue, given its morphophysiological complexity 
and the fact that it is a non-self structure, it can be assumed that there is a genetic 
code specific for each tumor, in the same way as it has been demonstrated that 
there is an irrepeatable genetic print for each human being. These issues will be 
clarified step by step, which will result into a unitary whole contained in an all-
comprehensive definition, clarifying what we generically call tumor disease (1, 2). 
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Nomenclature of tumors 
 

The term tumor or neoplasm defines a group of lesions characterized by 
abnormal tissue proliferations of the genetically modified cells, proliferations that 
exceed the dimensions and speed of all processes occurring in the case of 
regeneration, repair or inflammation. 

Pathomorphologically, we define tumor disease as a process of 
progressive multiplication of cell elements, leading to the appearance of new 
ontogenetically differentiated tissue with peculiar properties, with a special 
metabolic activity, which influences in various degrees the general state of the 
organism. Cancer in a pluricellular living being is an irreversible cellular 
differentiation with biological autonomy, the neoplastic tissue escaping from the 
control of tissue homeostasis. 

ROBINS (1974) defines neoplastic transformation as a hereditary change 
in cells manifesting through: escape from control, increased proliferative potential, 
changes in cell membranes, the appearance of new surface antigens, karyotype 
anomalies, morphological and biochemical deviations, as well as other attributes 
that confer the cells the capacity to invade, metastasize and kill. 

The term tumor is derived from the Latin tumor, which means a 
pathological swelling, whether of inflammatory, cystic, edematous or other nature. 
In order to avoid confusions, the expression tumor formation is used until the 
nature of the pathological swelling is established. In oncology, the expression 
tumor disease, cancer disease and the term neoplasm are used. The term cancer 
has been used since the antiquity and is derived from the Latin cancer. The term 
neoplasm is composed of the prefix neo-, which comes from the Greek neos (new) 
and plasis (formation). Carcinogenesis defines the initiation of a tumor, and 
oncogenesis indicates the maintenance and the subsequent evolution of the tumor. 

Neoplasms can proliferate locally; they can invade or diminish adjacent 
tissues. Cells are detached from primitive tumors and they can be carried by blood 
or lymph towards other organs, where they will develop secondary tumors, a 
process called metastasizing. The term metastasis means in Greek change of 
place. The metastasizing of a primary neoplasm occurs, as we have shown, by 
blood, lymphatic route, but also by implantation, contiguity, tissue continuity or 
canalicular route (tracheobronchial tree, digestive tract, etc.). 

Primary neoplasms represent the appearance and development of a 
tumor cell clone, forming at the beginning a nodule with infiltrative growth, followed 
by metastasizing, generalization and death. 

Multiple primary neoplasms are defined by multiple tumor growths of 
various types in the same organ system or in different organ systems. These 
neoplasms have been described in several animal species, with an increased 
frequency in dogs. In this species, the presence of benign tumors indicates a 
predisposition to malignant neoplasms. The Boxer breed is exposed to a 
significantly increased risk for the development of multiple primary neoplasms, and 
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the age of 6-8 years represents a much higher risk for such neoplasms. Hormonal 
influences have been proved to be risk factors for multiple primary neoplasms of 
the reproductive tract. 

Benign tumors are slow tissue growths, local proliferations, without the 
invasion of adjacent tissues, without the production of metastases and without 
recurrences after ablation. These characteristics have led to the designation good 
nature tumor. 

Malignant tumors are characterized by rapid proliferation, the invasion of 
the neighboring structures, recurrences after surgery and metas-tasizing, resulting 
most frequently in the death of the affected subject. These characteristics have 
determined the use of the expression bad nature tumor. 

Orthoplastic tumors are organoid, well differentiated and have a structure 
highly similar to that of the homologous tissue. In the characterization of a tumor, 
the term immature or mature is used, which only applies to well differentiated 
tumors. Thus, if the postmitotic daughter cells do not evolve, the differentiated 
tumor is classified as immature. An example can be the immature squamous cell 
carcinoma or malpighian carcinoma, characterized by weak or no keratinization. In 
contrast, if the tumor undergoes a typical, natural maturation, the mature squamous 
cell or malpighian carcinoma is characterized by focal, centripetal and aberrant 
cornification, with the formation of keratotic pearls. 

Anaplastic tumors are undifferentiated, structures gradually lose their 
morphological features, which makes them less and less similar to the original 
tissue. The tumor is formed by undifferentiated embryonic cells. 

Solid tumors: the expression characterizes neoplasms formed by dense, 
uniform tissue, without any differentiation tendency, with homogeneous cells. 

Endophytic tumors are characterized by proliferation towards the depth of 
the tumors, e.g. the tumors of surface epithelia that grow penetrating the subjacent 
tissues. 

Exophytic tumors are characterized by growth towards the exterior, in the 
form of papillae. 

Papillary tumors are characterized by finger projections of neoplastic 
cells, sometimes with vascular stroma, and they can appear in a cyst or a tumor 
cavity. 

Tubular tumors are characterized by structures under the form of tubules 
that consist of neoplastic cells and are separated by a connective stroma, 
appearing in microscopic sections as fascicles of parallel tubules. 

Adenoid tumors are microscopically characterized by the disposition of 
neoplastic cells in small acini, similarly to glandular structures. 

Cystic tumors are neoplasms containing one or more cavities with fluid, 
necrosed tissue or keratinized structures. 

Simple tumor is an expression used for single tumors, composed of 
epithelial cells. 
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Complex tumors are characterized by the presence of vascular 
connective tissue between epithelial structures. 

Blastomas or embryomas are tumors derived from and composed of 
embryonic cells. 

Teratomas are congenital tumors formed by embryonic tissue derived from 
three fundamental tissue types. Examples: malignant teratomas or 
teratocarcinomas; dermoid cysts are benign teratomas. 

Hamartomas are not tumors properly speaking, but they appear as a mass 
with a tumor aspect, formed by an abnormal organization of the tissue/tissues from 
the anatomic region concerned. Possible examples: cartilaginous nodules attached 
to a bronchus; cutaneous hemangiomas. 

Choristomas are masses with a tumor aspect, developed from embryonic, 
cell or tissue debris, with heterotopic development. Examples of choristomas: 
tissue nodules of the adrenal gland developed in the diaphragm; splenic tissue 
developed in the scrotum. 

Dysgerminomas are testicular or ovarian neoplasms formed by 
undifferentiated gonadal cells. 

Dysembryomas are teratoid tumors characterized by marked anaplasia of 
the tissue components. 

The terminology used in human and veterinary oncology is the same. The 
World Health Organization has published a classification of tumors, having as 
principle the microscopic structure and embryonic origin of cancer tissue. This 
nomenclature is widely used in Europe, but it is less used in USA and Canada. 
Thus, French-speaking veterinary pathologists use for malignant epithelial tumors 
the term epithelioma, while Anglo-Saxon authors call them carcinomas. 

WHO recommends the use of the term carcinoma for malignant tumors of 
glandular origin. The use of one or other of the mentioned terms is not an obstacle 
in the understanding and definition of some tumors and the current name will be 
mentioned when necessary. The literature tends to use the Anglo-Saxon 
terminology and, at the same time, to avoid eponymous terms such as Sticker’s 
sarcoma, round cell sarcoma being preferred. 

The principle that oncology is the same, with peculiarities varying from one 
species to another, and especially from one subject to another, is unanimously 
accepted, without changing in the least the previous statements. 

In what follows, we will present the classifications used and accepted in 
oncology, for both humans and animals (2). 

 
Classification of neoplasms 

 
The classification used is that proposed by WHO, and in certain cases, 

new and/or practical classifications will be adopted for different tumor forms, which 
are abundant in the literature. 

1. Embryological classification 
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2. Anatomical classification 
3. Histological classification 
4. Tumor-lymph node-metastasis (TNM) classification 
In 1980, OWEN (11) adapted the TNM classification used in human 

oncology for domestic animals. The author justified the need for a unique 
classification of human and animal tumors, given the progress achieved since 
1975, when the World Health Organization made the first classification of animal 
tumors. 

The TNM system for the tumors of domestic animals raises the accuracy 
standard for diagnosis, clinical evolution and prediction. The main objective of the 
international agreement regarding the classification of cancer cases, after the 
extension of the disease, is to ensure a method that could allow for a unique and 
clear professional language. The task of the veterinary clinician is to make a 
provisional diagnosis and to make a decision regarding the most efficient 
therapeutic approach. 

The objectives of tumor staging in animals are: 
– to assist the veterinary clinician in planning treatment; 
– to assist in the evaluation of treatment results; 
– to facilitate the information exchange between veterinary oncologists; 
– to contribute to the development of cancer investigations in animals; 
– to contribute to the information exchange between human and animal 

oncology. 
These objectives can be achieved through the TNM classification system, 

in which the basic principles can be applied for all locations, regardless of 
treatment, with the advantage that it can be subsequently completed with the 
findings obtained from histopathological and surgical investigations. 

The TNM system concerns: the extension of the primary tumor (T); the 
condition of lymph nodes (N); the absence or presence of distant metastases (M). 
In order to increase the accuracy of these parameters, numbers are added, which 
indicate the extension of the malignant tumor. 

OWEN (1980) establishes some general rules that can be applied to all 
tumors, regardless of their location. 

In all cases, malignancy should be confirmed by histological and/or 
cytological examination. The cases in which this confirmation is not possible will 
be recorded separately. In some locations, several types of cancer may appear, 
which differ not only by their histological appearance, but also by their clinical 
behavior. Such an example is mammary gland carcinoma in female dogs: in the 
case of a well differentiated tubular adenocarcinoma, prognosis is favorable after 
mastectomy, in contrast with anaplastic carcinoma, when prognosis is reserved or 
even unfavorable. 

All cases will be classified using TNM categories and they will be classified 
and recorded before the initiation of treatment. In the case of an animal with a poor 
clinical condition, which excludes surgical intervention, the case will not be 
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recorded through the TNM system. The clinical TNM classification performed 
before treatment is of maximum importance in the reporting and evaluation of the 
tumor. Detailed histological information is a decisive supplement to clinical 
diagnosis. 

The clinical diagnosing of a tumor in an animal requires multiple 
investigations. Compulsory investigations will be associated with complementary 
ones, in order to establish the grade of malignancy. The TNM classification 
includes a minimum number of categories, among which the regional lymph nodes 
for each location. 

The determining of the extension degree by TNM categories facilitates the 
grouping of certain tumors at different clinical stages. Due to their location, some 
tumors are more accessible to a complete clinical examination. Thus, mammary 
gland, skin and bone tumors, esophageal and laryngeal tumors can be seen, 
palpated and measured directly, and regional lymph nodes are also accessible. At 
the same time, other locations such as visceral tumors (stomach, colon, kidney, 
ovarian tumors), situated at a greater depth, are less accessible to clinical 
examination, which requires additional investigations in order to complete the data 
of the TNM classification. 

In veterinary oncology, postsurgical TNM classification, pTNM, which also 
includes histopathological classification, is less used. However, the postsurgical 
histopathological examination of both the excised tumor and the removed regional 
lymph nodes is extremely useful in certain cases. 

 
Carcinogenic factors 

 
The concept of cancer “etiology” seems inadequate, at least in its classical 

use in the pathology of infectious, parasitic, nutrition, metabolic diseases. We 
consider the use of the terms carcinogenesis, cancer inducing factors or 
carcinogenic factors more adequate for what happens during tumor cell 
transformation, with the mention that the term carcinogenesis defines the initiation 
of a tumor, and oncogenesis its maintenance and subsequent evolution. 

Tumors develop in those tissues in which cellular homeostasis has been 
disturbed by hyperplastic, dysplastic or regenerative changes. Clinical and 
experimental data have proved that during the division process the cell is more 
susceptible to carcinogenic factors than at rest. Human and veterinary oncology 
can provide such examples: hyperplastic endometrial and mammary processes 
that are submitted to hormonal fluctuations represent the usual background for the 
appearance of cancer; bronchial carcinoma in smokers invariably appears against 
a dysplastic or metaplasic background of the airways; bone cancer usually occurs 
at a young age, when physiological osteogenesis is active. These examples 
demonstrate that the oncogenic process is more frequent in tissues with increased 
cellular activity. 
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In conclusion, we believe that the use of the notion of risk factors is 
adequate in approaching the complex process of carcinogenesis. 

The main carcinogenic factors can be grouped into: 
1. primary determining factors; 
2. secondary determining factors; 
3. favoring factors. 
The group of primary determining factors includes: chemical substances; 

the carcinogenic action of physical agents; and the action of carcinogenic 
transformation of viruses. It should be emphasized that all three categories of 
primary determining causes act at molecular level, especially on nucleic acids 
(DNA and RNA), hence the modern notion of cancer – molecular disease. 

Multiple (epidemiological, clinical, experimental) investigations and more 
and more sophisticated (genetic, molecular, etc.) investigations have identified an 
impressive number of factors directly involved in carcinogenesis or risk cofactors or 
factors. According to their nature, these factors can be classified in exogenous 
factors and endogenous factors. 

Highly scientific studies demonstrate that exogenous factors are the main 
causes of the onset and evolution of the majority of neoplasms, in both humans 
and animals. The major desideratum in this situation is the identification and 
diminution or even elimination of the impact of these exogenous factors in carcino- 
and oncogenesis (2). 

1. Physical factors 
2. Chemical factors 
3. Biological factors 
4. Animal carcinogens 

 
Oncogenic viruses 

 
Causal virus-tumor relationships were established as early as the 

beginning of the century. In 1903, BORREL advanced the bold, even bizarre 
hypothesis for that time, of the infectious nature of certain cancers. 

ELLERMANN and BANG (1908) succeeded in transmitting avian leukosis 
by acellular infiltrate. By the same method, of the acellular infiltrate, in 1911, ROUS 
and JONES transmitted the chicken muscle sarcoma, known today as the Rous 
sarcoma. 

In 1936, BITTNER discovered that a “milk factor” is responsible for the 
mammary adenocarcinoma of the mouse. 

The data accumulated have contributed to HUEBNER’s theory of viral 
oncogenesis, and BISHOP has the merit to have enlarged the notion of oncogene. 
In 1978, FIERS and WEISSMAN published simultaneously the first genetic map of 
an oncogenic virus. COLLETT and ERIKSON (1978) identified the transformed 
proteins encoded by the viral oncogene (9). 
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Both DNA and RNA viruses transform cells, their genes are incorporated, 
integrated in the genes of the host cell. In 1970, TEMIN and BALTIMORE proved 
concomitantly that carcinogenic viruses that contain RNA possess an enzyme, 
reverse transcriptase, which allows RNA replication in the DNA. This DNA replica 
can subsequently integrate in the DNA of the host cell. 

The mechanisms of viral oncogenesis recognize two types: the cell-
deoxyvirus (DNA virus) interaction and the cell-ribovirus (RNA virus) interaction. 
 

Carcinogenesis and its mechanisms 
 

In 1969, FOULDS had the intuition in the natural history of cancer of its 
stage evolution, and in 1982, BERENBLUM established three distinct stages: the 
initiation stage, the promotion stage and the progression stage. If the first two 
stages underlie the triggering of cell transformation, the third stage determines the 
transformation of a benign tumor into a malignant form, with the maintenance and 
evolution of malignancy. 

The target of the carcinogenic factor is chromosomal DNA, where a lesion 
that can be repaired or that will be reproduced occurs. 

The theories of carcinogenesis can be grouped as follows: the genetic 
mutation theory, the aberrant differentiation theory, the viral theory and the cell 
selection theory. A theory that is unanimously accepted at present is the 
multistage theory (6). 

Multistage carcinogenesis theory. This theory seems to be generally 
accepted. Carcinogenesis is a multistage process, since between the initial 
carcinogenic stimulus and the final manifestation of cancer there are several stages 
(HART and TURTURRO, 1988 (6). 

The period between the fixation of a carcinogen to chromosomal DNA and 
the appearance of a population of neoplastic cells can be divided in the following 
stages: initiation, promotion and progression (4). 

Initiation. This stage starts with the action of the carcinogen on 
chromosomal DNA, inducing a lesion, which can be repaired or reproduced. 

Initiation confers the cell proliferative capacities that remain potential, 
latent, without necessarily leading to the promotion stage. Following the action of 
chemical, physical or biological factors, the initiated cell presents an irreversible 
alteration of the genetic material and has the potential to develop a neoplastic cell 
clone. Initiation represents a rapid process, of the order of minutes or hours, and 
the initiated cell can remain indefinitely in this state, without producing adverse 
effects and without being recognized by the defense systems of the organism, 
since it does not manifest phenotypically (5). 

Promotion. Chronic genetic alterations of the initiated cell determine the 
neoplastic transformation and the appearance of cells that are capable of 
autonomous growth. The promoter (non-carcinogenic or weakly carcinogenic if 
used alone) is applied several times after the simple administration of an initiating 
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carcinogen. “Complete” carcinogens are also known; these agents, with certain 
doses and application modes, induce cancer without the need for the subsequent 
action of a promoter. Promoters act by the alteration of normal growth processes, 
by mechanisms similar to hormonal or growth factor mechanisms. 

Experimental carcinogenesis studies have proved that the promotion stage 
presents a first reversible phase and a second irreversible phase. 

Tumor promotion is to a great extent, perhaps even totally, associated with 
epigenetic factors that alter, directly or indirectly, the genomic DNA expression 
(13). Promotion would consist of events occurring in the genetic program of 
terminal proliferation and differentiation. The promoted cell does no longer 
recognize the differentiation signals, which would normally remove it from the 
replication population. Unlike initiators, promoters do not bind to DNA, their major 
target being the cell membrane. 

Progression is characterized by marked malignancy and the tendency to 
induce changes that cause the death of the host. Cells in the progression stage are 
characterized by genetic changes, gene alterations and rearrangements, even 
karyotype alterations, and the tumor is phenotypically characterized by a rapid 
proliferation rhythm, invasive and metastasizing properties, with biochemical and 
morphological changes. The essential characteristic is the extraordinary instability 
of the karyotype. In the study of tumor progression, 5-ase-cytidine was observed to 
have variable effects, being able to activate (onco)genes involved in the 
progression process, and in other cases to activate oncogene suppressor genes 
(antioncogenes) (3). 

Carcinogenesis appears as a multistage process at molecular level, being 
triggered either by the action of retrovirus oncogenes, which all induce RNA 
synthesis and cell division, or by the disturbed, abnormal activity of 
protooncogenes, onc cellular oncogenes (12). 

Studies have shown that there are genetic mechanisms involving 
hereditary transmissible DNA alterations, as well as epigenetic mechanisms that 
involve the expression of one or several genes. 

Genetic mechanisms have been demonstrated by the presence of 
hereditary cancer or by the increased incidence of cancer in congenital 
chromosomal lesions or in disorders characterized by DNA repair deficiencies. 

SPANDIDOS and ANDERSON (1989) mention three main classes of 
genes: 

a) oncogenes, which derive from altered normal genes, protooncogenes, 
so that they become activated (8); 

b) modeling genes, which can predispose to cancer and are submitted to a 
mutation. In general, there is a group of heterogeneous genes, some of which are 
involved in the repair of damaged DNA; 

c) oncosuppressor genes, also known as: antioncogenes, tumor 
suppressor genes or emerogenes. The whole group has the property of inhibiting 
the cancer phenotype. The mode of functioning and identification of 
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oncosuppressor genes is difficult; it seems that their role is to inhibit cell 
proliferation, not to directly regulate oncogenes (7). 
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