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ABSTRACT 

In veterinary medicine, we face many barriers for appropriately managing cancer, and more 

specifically the pain associated with cancer. This article reviews the possibilities for managing 

pain in oncologic patients, the different ways to assess their pain and the advantages and 

disadvantages of the several options for pain relief. The biggest obstacle that appears when 

trying to manage cancer pain in companion animals is diagnosing the pain before it’s too late, 

due to its terminal characteristics. Despite the therapeutic options, oncological or cancer pain 

remains an obstacle for patient’s comfort and welfare during their illness. Practitioners need to 

recommend and treat cancer pain in a multimodal individualized way, by pharmacological or 

physical agent modalities. The management of oncological pain in veterinary medicine raise 

complex concerns over recognition, assessment and treatment and needs further researches in 

order to establish standardized protocols. 
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1. INTRODUCTION 

Cancer is a frequent diagnosis and an important mortality factor in actual veterinary 

medicine [1]. The incidence of cancer continues to increase in companion animals. Despite the 

importance of this increasing occurrence and the large number of studies performed, researches 

in this area are impede by the complexity of cancer [2].  

Pain is described as “an unpleasant sensory and emotional experience associated with, or 

resembling that associated with, actual or potential tissue damage,” [3]. Pain is a sensory 

phenomenon triggered by different types of stimuli that can generate a complex pain response 

[4]. Oncological pain represents an important clinical manifestation that influences directly the 

life quality and expectancy and aggravate the general prognosis. Pain will depend on the tumor 

type, size, localization or invasion of adjacent tissues and metastasis and has a highly individual 

manifestation frame. Pain assessment and therapeutic protocols will be modulated according to 

the individual response. 

2. PHYSIOLOGY OF PAIN 

In order to perform an effective pain management from assessment to treatment, it is vital to 

understand the physiology of pain. Between the initial tissue trauma until the pain responses, a 

succession of four events follows: transduction, transmission, perception and modulation (Figure 

1) [5]. Transduction is explained by the change of somatic/visceral nociceptors stimuli into an 

action potential that will advance toward the cerebrum (transmission). In the dorsal horn of the 
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spinal cord the noxious information is attenuated or amplified trough modulation and when the 

stimulus reaches the cerebral cortex the perception of pain develops [6]. 

 
Figure 1. Four processes of pain signaling [7] 

 

Acute pain generally accompanies a tissue damage and generates a response proportional to 

the injury [8]. On the contrary, chronic pain lasts for longer periods and is classically associated 

with a chronic inflammatory disease or a degenerative condition, or generated following nerve 

injury or damage. For the chronic pain the neuroendocrine response is attenuated. Acute pain has 

a good response to analgesics compared to the chronic pain. Chronic pain is described as 

resulting from persistent noxious factors acting in the periphery and determining changes at the 

level of dorsal spinal horn and/or central nervous system structures [9]. 

Types of pain may be classified as nociceptive or physiologic pain, inflammatory and 

neuropathic. Cancer pain may show the characteristics of both inflammatory and neuropathic 

pain [8]. Neuropathic, usually chronic pain caused by a lesion or a disease affecting the 

somatosensory system [10] is common in cancer. It can be determined by direct damage of the 

nervous system caused by a primary tumor or by metastases as well as from specific 

therapeutical actions, as chemotherapy [11]. Neuropathic pain can be persisting continuously or 

may determine repeated painful episodes [12]. Nociceptive pain arises from a damage to a non-

neural tissue and is related to the activation of nociceptors [13] 

The perception of pain starts from an external stimulus that stimulates the nociceptive 

sensory system. There is a specific pattern for which this noxious (unpleasant) stimulus is 

transmitted among the anatomical nociceptive pathway [14]. The free endings of primary 

sensory neurons are represented by receptors called nociceptors founded throughout the entire 

body and stimulated by mechanical, thermal or chemical factors. 

There are two main types of nerve fibers which transport information from the nerve 

endings: primary afferent unmyelinated C fibers and myelinated A‐δ fibers. Unmyelinated C 

fibers are those activated by intense stimuli, conducting an impulse slowly and under normal 

conditions have no background discharge. Unmyelinated C fibers respond to different stimulus 

because they are poly modal. More specifically they are not all nociceptors, some will respond to 
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noxious stimulus, and some may respond to lower temperatures, or even stroking of haired skin. 

Their threshold of stimulation is higher than those of other types of afferent sensory fibers, 

therefore they will need stronger stimulus. C fibers may be classified in peptidergic fibers, that 

release neuropeptides, and non‐peptidergic [15].  

A‐δ myelinated fibers represent the primary sensory neurons free endings, described as type 

I and respectively type II. Type I is actually called A- δ fibers and will transmit the noxious 

sensory stimuli, and type II being A- β fibers will transmit the non-noxious sensory information. 

Under abnormal conditions, and after tissue trauma, the physical properties of theses nociceptors 

change, and these A- β fibers may also transmit noxious stimuli. Unmyelinated C fibers 

contribute to a slight burning sensation, whereas A‐δ fibers conduct impulses quicker and 

favorize a powerful acute pain response [16]. Nociceptors can also be distinguished according to 

their differential expression of channels that analyze sensitivity to heat, cold, acidic environment 

and a range of chemical irritants [17]. These different classes of nociceptors are associated with 

specific function in the detection of distinct pain modalities. 

3. ONCOLOGICAL PAIN 

Oncological or cancer pain can be characterized as acute or chronic pain and separately as a 

mix of both nociceptive and neuropathic pain [18]. Toxins or inflammatory processes that are 

related to cancer can also contribute to pain manifestations [19]. Pain assessment for oncological 

cases should take into account different factors involved in the developing of the underlying 

disease, in order to define de pain in terms of etiology, different clinical manifestations and 

physiopathology pathways [20,21]. The infiltration of tumor cells and the peritumoral 

inflammation leads to direct tissue injury, which is perceived as nociceptive pain. The injured 

tissue will stimulate the primary neuron receptors within different structures and lead to the 

sensation of pain. Pain induced by the presence of cancer can also be determined by the invasion 

of metastatic tumor cells into different types of tissues at the peripheral nervous system level or 

the central nervous system [22]. The infiltration of tumors will determine visceral pain, 

perceived when the tumor determines compression and distortion of other internal organs 

situated in the abdominal, thoracic, or pelvic cavities. The pain is often manifesting as focal and 

acute pain similar to the sensation described in human medicine studies. The somatic and 

visceral pain syndromes can be characterized as nociceptive in nature. And ultimately, when the 

cancer cells infiltrate peripheral nerves, nerves plexus, spinal cord, the sensation is associated to 

neuropathic pain, which is described by human cancer patients as burning, shooting, pins/needles 

[15,23].  

Since cancer pain will display the characteristics of both inflammatory and neuropathic 

pain, one single tumor can present both characteristic as a neuropathic and inflammatory pain as 

well [24]. 

4. PAIN ASSESSMENT 

Since animals can't communicate directly their sensation and the level of pain, important 

alternative methods for identifying pain and its magnitude are crucial. The first and most 

important step for recognizing pain is the discussion with the owner. Frequent behavioral 

changes observed by pet owners could represent pain manifestations and include changes in 

movement, posture, grooming habits, changes in appetite, water consumption, focal licking, 
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drooling, dysphagia, vocalization, respiratory frequency, defecation or urination habits modified 

[25].  

For optimal pain management in animals, and for choosing the correct method to treatment, 

the veterinarian must be aware of numerous pain-scoring systems, based on specific behavioral 

and physiological responses as ‘’University of Melbourne Pain Scale’’, ‘’Glasgow Composite 

Pain Tool’’, ‘’Colorado State Acute Pain Scale’’ [26]. The assessment of cancer pain, can be 

done through pain scales as talked previously, however since they usually relate to either acute, 

or chronic pain, their correlation with cancer pain might be restricted. As a consequence, 

although cancer pain is recognized in animals, the ability to manage it is very limited [27]. Vital 

parameters (heart rate, respiratory rate, body temperature, pupil size, blood pressure) have been 

used to monitor patients and to asses pain in veterinary medicine, but without a strong 

specificity, since they are also influenced by multiple psychologic and stress factors [28]. Newer 

approaches developed for the assessment of pain include power spectral analysis of 

electroencephalogram. A quantified analysis of the electroencephalogram is performed while the 

animal is exposed to different noxious stimuli [5]. 

Starting from the necessity of having a dedicated tool for oncological pain assessment for 

small animals, along with the importance of owner’s collaboration during the cancer therapy, a 

cancer pain inventory was developed for pet owners: Purdue Integrated Cancer Pain Score 

System, consisting in a Canine/Feline Brief Pain Inventory (Figure 2). 

 

 

Figure 2. Modified Canine/Feline Brief Pain Inventory [29]. 
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5. PHARMACOLOGICAL MANAGEMENT 

Many different analgesic pharmaceuticals can determine analgesia, by targeting pain 

transmission mediators and inhibiting the nociception pathway [30]. The multimodal 

individualized pain management, is based on the use of a combination of drugs with different 

mechanisms of action, decided according to each patient and each type of pain. It is used 

frequently for persisting pain, since managing such conditions in a simple pharmacological 

approach can be difficult and with a poor efficacity. The choice of the protocol depends on the 

severity of pain, type and localization, as well as on the clinical condition of the animal. 

Analgesic options include opioids, non-opioids or adjuvant, used alone or in different 

combination. Effective opioid treatment relays on several factors such as the appropriate drug 

selection, route of administration, dose, management of side-effects. The use of non-steroidal 

anti-inflammatory drugs in multimodal analgesia protocols, alone or combined with an opioid 

treatment can represent a method we can rely on for pain control, but the side effects should be 

weighed against their benefits and discussed on an individual level [20].  

Opioids are an adequate option to use alone or in combination with other medications to 

inhibit pain, offering both analgesia and sedation. Therefore, opioid drugs will be used for 

treating severe pain. They exert their effect through the four primary types of receptors. Mu (μ) 

receptors located supraspinal produce analgesia, sedation, euphoria, respiratory depression and 

determine addiction. Kappa (κ) receptors located at the spinal level produce local analgesia and 

sedation. Delta (δ) receptors are located both spinally and supraspinal and produce only 

analgesia. The last group of receptors, sigma (σ) has an unknown significance and may not be 

recognized by some investigators. In order to inhibit pain, they will be used at low doses. But 

when used at higher doses they will lead to sedation or even anesthesia. The side effects of 

opioids include respiratory depression, bradycardia, low gastrointestinal motility, nausea and 

vomiting or constipation. One of their advantages is represented by the possibility to reverse 

their action using naloxone. Opiates may manifest their effects from a few minutes until several 

hours, depending on the drug, dose and administration way selected. The numerous routes of 

administration make up multiple advantages in different species [31].  

Non-steroidal anti-inflammatory drugs may be used for treating mild until moderate pain but 

their distinct disadvantage is the risk of adverse effects. The use of NSAID’s to manage cancer 

patients is well supported. Not only because they are the fundamental drugs in controlling pain in 

veterinary medicine, but they also exhibit anti-tumoral properties. Many tumors, particularly 

carcinomas, over-express COX-2, which has been linked to their metastasis, immune suppression 

and angiogenesis capabilities. Therefore, treating these types of cancer-related pain, with a COX-

2 inhibitor, can be beneficial [32,33]. This group of analgesics inhibit the formation of 

prostaglandins and thromboxane, from arachidonic acid. Non-steroidal anti-inflammatory drugs 

inhibit cyclooxygenase enzyme from the arachidonic acid metabolism (COX-1 and/or COX-2), 

and determine anti-inflammatory effects along with antipyretic and analgesic ones, depending on 

the product used. Analgesia will be obtained by the reducing of the sensitization of nociceptors. 

Non-steroidal anti-inflammatory drugs will be used with precaution since they may lead to 

gastro-intestinal side effects or nephrotoxicity. Used for analgesia they have the advantage of not 

reducing the consciousness state or causing respiratory depression as opioids will determine [34].  

Corticosteroids are essentially used to manage chronic pain. Overall, they decrease 

inflammation and prevent immune-mediated responses by entering the cell nucleus and binding 
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to chromatin in order to alter the RNA synthesis and to inhibit the prostaglandin cascade. They 

will suppress the white blood cell function. Their long list of adverse effects often limits their 

usefulness in pain management [36]. Glucocorticoids are used in combination with 

chemotherapy protocols for relevant tumors, and may also offer sufficient pain inhibition when 

administered. Their lymphocytotoxic and anti-inflammatory properties make them beneficial to 

patients with diseases such as lymphoma or mast cell tumors [36].  

Ketamine is a N-Methyl-D-aspartate (NMDA) antagonist receptor, that can antagonize these 

receptors and will inhibit pain, preventing central sensitization. The complex structure of this 

receptor arranges multiple sites for therapeutic inhibition allowing for competitive and non-

competitive NMDA antagonists to bind the glutamate site [37]. The pharmacokinetic properties 

of ketamine after binding, it will decrease the time and periodicity the calcium channels are 

open, and therefore it will reduce the overall calcium ion concentration. 

Unlike ketamine, amantadine will inhibit the NMDA response completely. Amantadine may 

be an advantage for patients with neuropathic chronic pain [38]. Amantadine, initially an 

antiviral agent against influenza it is used in human medicine as an analgesic in chronic cancer 

pain treatment protocols. Amantadine is most commonly used to treat drug reactions that affect 

coordination (extrapyramidal reactions) and pain in dogs. Side effects are may include agitation 

or diarrhea [39]. 

Gabapentin is an anti-convulsant used as a first-line therapy for the treatment of neuropathic 

pain. Its mechanisms and sites of action are not totally elucidated. Starting from the clinical 

results, the spinal and supraspinal sites it is believed that are modulating different aspects related 

to its effect in pain control [40]. 

Alpha2 agonist drugs provide analgesia by binding to pre-synaptic alpha2 receptors, and 

thus decreasing the release of norepinephrine, which result in decreased formation of pain. They 

are located at different anatomical regions of the body like the locus coeruleus in the brain, the 

dorsal horn of spinal cord and at the sympathetic nerve endings [4,41]. An example of the new 

generation alpha2 agonist is dexmedetomidine with similar analgesic and sedative effects and 

less cardiovascular effects. Dexmedetomidine is twice as potent as medetomidine and will be 

used in micro doses [42]. Alpha2 agonists may cause bradycardia secondary to increased vagal 

tone and are contraindicated in patients negatively affected by a decreased cardiac output and 

increased afterload [43]. 

Local anaesthetics can inhibit pain by blocking the depolarization of neurons and their 

ability to transmit information. This agent suppresses action potentials in excitable tissues by 

blocking voltage-gated Na+ channels. In doing so, they inhibit action potentials in nociceptive 

fibers and so block the transmission of pain impulses [44]. A very effective method for the 

preemptive analgesia is the administration of local anesthetic agents; blocking the nerve impulse 

transmission before reaching the second and third nerve fibers within the pathway [45].  

Analgesic drugs used for premedication (opioids, alpha2 agonists, NSAIDs) also provide pre-

emptive analgesia which decreases central sensitization and total amount of analgesics needed as 

well as helps mitigate the postoperative pain experience [46]. 

Bisphosphonates have been shown to reduce the worsening of pain associated with bone 

metastases in patients with advanced solid tumors. Bisphosphonates may delay the progression 

of pain associated with bone metastases in patients with advanced cancer [47]. 
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The discovery of cannabinoid receptors and endocannabinoid system has led to the potential 

therapeutic use of cannabis derivatives. Cannabinoids acting through the CB1 receptors modulate 

the release of other neurotransmitters in the central nervous system, whereas the activation of 

peripheral CB2 receptors results in decreased inflammatory response and increased apoptosis of 

some tumor cell populations [48]. The stimulation of cannabinoid receptors (CB1 and CB2) was 

discovered as a catalyst for reducing neuropathic and inflammatory pain, and also reducing 

tumor growth and angiogenesis in some types of cancers. The activation of CB2 receptors reduce 

inflammation and the progression of atherosclerosis, while increasing the rate of apoptosis in 

neoplastic cells [49]. 

6. PHYSICAL AGENT MODALITIES 

Physical agent modalities, although generally considered adjunctive rather than curative 

treatments, are widely used and important in the daily practices of most physiatrists [50]. They 

include cold (cryotherapy), heat (thermotherapy), light (actinotherapy), ultrasound waves, 

electrical nerve-stimulation, acupuncture. 

Cryotherapy- low temperatures will slow down the conduction of nerve stimuli, specifically 

the myelinated primary efferent nerve fibers (A‐δ and C), slowing down the local inflammation, 

and reducing the blood flow through peripheral vasoconstriction. Application of ice slows down 

of the nerve conduction of small caliber myelinated fibers (Aä and C). Also, it causes peripheral 

vasoconstriction (and subsequent reduced blood flow) and slows down of local inflammation 

[51]. Cryotherapy activates transient receptor protein channels (TRP) on afferent nerve endings 

so that no other noxious stimuli could be transmitted throughout the nociception pathway [52]. 

Thermotherapy provides analgesia and decreased muscle tonicity. Unlike cryotherapy, 

thermotherapy increases tissue temperature, blood flow, metabolism, and connective tissue 

extensibility. Heat therapy is delivered by three mechanisms: conduction, convection, or 

conversion [53]. The conduction part can be applied by heat packs, or paraffin bath (that induce 

heat in the body). The convection part is the through fluid therapy or hydrotherapy. And the last 

mechanism, conversion, can be achieved through ultrasound, heat lamp, or electrical-inducing 

heat.  Thermotherapy leads to an increase in blood flow which will facilitate tissue healing by 

supplying protein, nutrients and oxygen to the site of injury. A 1° C increase in tissue 

temperature is associated with 10-15% increase in local tissue metabolism [54]. The application 

of heat will lead to peripheral vasodilatation and stimulates numerous thermosensitive calcium 

channel receptors. This will increase intracellular calcium and potentiate the activity of local 

peripheral sensory nerves in order to transmit to the brain the sensation of heat, meanwhile 

inhibiting activity of pain receptors [55]. Tissue can be heated up to approximately 1 cm in 

depth, for maximum 15 to 20 minutes, one to three sessions per day [51]. 

Another method involves treatment with rays of light especially ultra-violet or actinic rays, 

called actinotherapy. These rays can heat up deep seated tissues producing warmth and 

analgesia. Infrared rays can penetrate epithelium and reach deep tissue to produce warmth and 

analgesia [56]. However, the duration of therapy should be from fifteen minutes to one hour 

[5,57]. Further studies are needed in order to establish the best protocols and the treatment 

opportunity for cancer patients. 

Transcutaneous electrical nerve stimulation (TENS) is a very popular method used for pain 

control. There are two modalities in which the TENS works, gate-control TENS and endorphinic 
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TENS. Gate-control TENS acts by determining peripheral hyperstimulation of large caliber 

sensitive fibers at high-frequency thus inhibiting the transmission of nociceptive influxes 

conveyed by small-caliber fibers in the dorsal horn of the spinal cord. This type of current 

generates quick but short-lasting analgesia and is indicated especially for acute pain. The 

endorphinic TENS works by stimulation of small-caliber fibers at very low frequency which 

stimulate the release of endorphins. Endorphinic TENS is indicated mainly for chronic pain [58]. 

In order to be effective, transcutaneous electrical nerve stimulation should be applied for a period 

of 20 to 30 minutes [51]. 

Another physical method, which may inhibit pain, is acupuncture. Focal acupoints will 

activate the local gate-controlled calcium channels and distal acupoints will stimulate the release 

of endogenous opioids. The analgesic action of acupuncture results from gate-control 

mechanisms when focal acupoints are treated and from stimulating the release of endogenous 

opioids when distal spots are treated to procure long term analgesia [58]. For acute pain one 

session every 2-3 days is necessary until clinical signs are abolished, whereas for chronic pain, 

multiple sessions are necessary [59]. Acupuncture can be used in combination or independently 

in the analgesic protocols of cancer patients due to is significant effect on inflammatory, 

neuropathic, and visceral pain. 

An additional form of pain-relieving therapy is hydrotherapy, widely used to improve 

immunity and for the management of pain at various temperatures, that can produce different 

effects on different system of the body [60]. Water temperature is an important factor for 

hydrotherapy for improving immune function. Thermoregulation and immune regulation could 

represent important strategies for strengthening anti-tumor immunity and needs further 

researches in both human and veterinary medicine [61]. 

A method that is clinically supported for treating pain is laser therapy. Laser therapy is an 

increasingly studied modality that can be a valuable tool for veterinary practitioners, 

demonstrated to relieve both chronic and acute pain by modulating peripheral nerve function and 

nerve conduction velocities [62]. Mechanisms of action have been studied and identified for the 

reduction of pain and inflammation and healing of tissue [62]. The therapy increases the number 

of endorphins and opioids in the body both locally, and systemically and relieve pain with 

minimal side effects [63]. Significant applications are developing scientifically: the treatment of 

internal organ diseases, the regenerative effects on nervous tissue and the possibility of a 

beneficial cell-specific cytotoxicity are relevant for oncological cases [64].  

Laser therapy has the potential to influence pain perception by direct and indirect actions on 

superficial nociceptors and modulation of inflammation, repeated application of laser therapy 

may decrease central sensitization. The superficial location of nerve fibers (unmyelinated C 

fibers, myelinated A‐δ fibers), allows laser penetration with consequent inhibitory effects for 

pain receptors [65]. 

6. CONCLUSIONS 

To adequately manage cancer pain in dogs and cats, pain must be recognized early and patients 

should be frequently assessed for it by both the attending clinician and the pet owner [28]. While 

pharmacological and physical methods to relief pain develop continuously, it is an imperious 

need to asses all the newest data and to integrate them in the current practice in order to provide 

better options for welfare and life quality along with the cancer management. Further researches 
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need to fill all the gaps in the knowledge regarding assessment and pain management for the 

veterinary oncological patients.  
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