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ABSTRACT

Background: Burns are caused by a direct or indirect action of heat on an organism, compromising the functional integrity 
of the skin. Hypothermia is a common intercurrence in animals during the transoperative period; thermal mattresses are 
used to maintain the animal’s body temperature, but inappropriate use can cause the patient’s skin to burn. In humans, burns 
are quite common; however, in veterinary medicine, they are infrequent. The aim of this study was to describe a case of 
accidental burn in a canine caused by a thermal mattress, emphasizing wound treatment and analgesia used.
Case: A 12-year-old male canine without defined breed weighing 15 kg underwent an emergency exploratory laparotomy 
due to rupture of a spleen mass and presented with intercurrence hypothermia during the anesthesia procedure, which was 
controlled using a thermal mattress. Ten days after the surgical procedure, he developed a skin lesion with erythema, suf-
fusion, and necrosis, evolving skin displacement along the entire back with a lot of pain which was possibly caused by the 
use of a thermal mattress in the transoperative procedure. The intuited analgesic treatment involved the use of numerous 
and different drugs, including Methadone (0.3 mg/kg, QID, SC), Dipyrone (25 mg/kg, TID, IV), and Ketamine (0.5 mg/kg, 
TID, SC) (during hospitalization), as well as Tramadol (4 mg/kg, TID, PO) and Dipyrone (25 mg/kg, TID, PO) after medical 
release as support therapy. For the wound treatment, calcium alginate was initially used daily and subsequently changed 
for daily application of dermisana oil. The patient followed up weekly for approximately two months for wound monitor-
ing as well as adjustments to the drug therapy. The would almost completely healed, but the patient showed a significant 
worsening in the general clinical condition correlated with the neoplasm that he had, and the owner and clinical staff of 
the veterinary hospital opted for euthanasia.
Discussion: Hypothermia should be avoided as much as possible during anesthesia, as the body’s temperature is very 
important in homeostasis, in addition to being able to change the pharmacokinetics and pharmacodynamics of some 
drugs. The use of a thermal mattress to avoid hypothermia during the intraoperative period is a common and useful tool 
in veterinary routine, but should be used with caution and constant monitoring of the animal under general anesthesia 
to avoid skin burns which are not immediately noted. When diagnosed, the treatment should aim for wound healing and 
provide analgesia. Different pharmacological approaches can be used for this purpose, including topical therapies with 
different products that provide wound healing and regard to analgesia can be used for association of non-steroidal anti-
inflammatory drugs such as meloxicam, opioids like morphine and tramadol, and N-Methyl-D-aspartate (NMDA) block-
ers like ketamine for analgesia. Burn treatment is difficult but can have a favorable prognosis. In the present report, the 
conservative wound management using sodium alginate and dermisana oil almost completely cured the wound, and the 
canine responded positively to the analgesic protocol instituted with the association of different drugs. It is still important 
to highlight the attendance and commitment of the owner in the proposed treatment, as euthanasia, in this case, was due 
to the comorbidity presented by the patient.
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INTRODUCTION

The body is covered by skin, which is responsi-
ble for thermoregulation and protection against external 
factors and is composed of the epidermis, dermis, and 
hypodermis [7]. Burns are the result of a direct or indi-
rect action of heat on an organism, compromising the 
functional integrity action of the skin and reaching the 
epidermis, epidermis with a partial part of the dermis, or 
even deep tissues [1,2,14,15]. The most frequent causes 
are fire, boiling water, or heated objects [9].

Hypothermia is a relatively common intercur-
rence during surgery, and a thermal mattress is often 
used to maintain the body temperature during a surgical 
procedure. It should be used with caution because pro-
longed contact can cause thermal trauma [21,22] and 
skin burns [11]. This injury is ischemic due to a lack 
of oxygenation of the tissues, making it difficult for the 
growth of the capillaries [2] and leading to shock [1]; 
when it compromises more than 15%-20% of the body 
surface, it can generate systemic changes, requiring 
supportive therapy [14,21]. Basically, the therapy for 
burns is based on skin treatment [1] beyond constant 
analgesia [21] because they can cause intense pain, 
and the patient must be monitored daily to establish 
an adequate protocol [13,14].

Burns are generally a public health problem, 
and in Brazil, it is one of the principal causes of death 
in humans [15]; however, there are few reports in ve-
terinary cases [1,14,21].

This study aimed to report a case of accidental 
skin burn of a canine by thermal mattress, describing 
the wound treatment for the burn and the analgesia used.

CASE

A 12-year-old male canine without a defined 
breed weighing 15 kg was admitted due to a tumor 

and organ rupture, as well as a liver biopsy (later the 
histopathologic report confirmed hemangiosarcoma in 
both). The previous hematological exams were within 
normal limits expected for the species. The animal was 
diagnosed with asymptomatic mitral valve endocardi-
tis, and the results of the pre-anesthetic physical exam 
were as follows: heart rate (HR) 180 bpm, respiratory 
rate (RR) 24 breaths/min, PAS 120 mmHg, glucose 
110 mg/dL, hypo-colored mucus, CPT <2’’, tempera-
ture 38.8ºC, and classified as ASA III according to the 
American Society of Anesthesiology.

The patient received methadone1 [Mytedom™ 
- 0.4 mg/kg, IM] was induced to general anesthesia 
with propofol¹ [Propovan™ - 5 mg/kg, IV] and was 
subsequently intubated and kept on a circular system 
with oxygen at 100% and inhalatory anesthesia with 
isoflurane¹ (Isoforine™). The transoperative duration 
was 80 min, and 30 min into the procedure, the patient’s 
temperature began dropping, so a thermal mattress was 
turned on to maintain the body temperature. We cons-
tantly monitored the multiparametric measurements 
of HR, RR, systolic blood pressure, MAD, diastolic 
blood pressure, and esophageal temperature (Table 1). 
In this period, the patient received fentanyl¹ [Fenta-
nest™ - 2.5 mg/kg, IV] and ephedrine sulfate¹ [Efe-
drin™ - 0.1 mg/kg, IV]. At the end of the procedure, the 
patient was extubated, receiving Dipyrone2 [D-500™ 
- 25 mg/kg], and meloxicam3 [Maxicam™ 0.2% - 
0.05 mg/kg], both IV. After 36 h, he was discharged.

After 10 days, the animal returned to the hospi-
tal presenting a coetaneous lesion in the right thoracic 
dorsal region with erythema, suffusion, and necrosis, 
and the surgical stitches were removed. After this, the 
patient received chemotherapy. After more than 10 days, 
he returned presenting necrotic lesions with skin dis-
placement along all dorsal regions (Figure 1A and 1B) 

Table 1. Trans-anesthetic monitoring with a 10-minute interval between measurements.

T10 T20 (F) T30 T40 T50 (E) T60 T70 T80

HR (bpm) 140 142 160 180 180 180 190 190

FR (mpm) 12 12 20 20 30 32 36 40

PAS 110 90 98 140 80 86 94 96

PAM 80 76 80 98 62 70 78 80

PAD 66 58 66 70 52 62 66 66

TR (ºC) 37.8 37.5 37.3 37.4 37.7 37.8 38.0 38.1

F- fentanyl 2.5 mcg/kg, IV; E- ephedrine 0.1 mg/kg, IV.
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and a lot of local pain, possibly caused by a burn from 
the thermal mattress during surgery. Then, the wound 
was cleaned with a 0.9%4 arm physiological solution 
(Fisiológico 0.9%™), debridement with crystal sugar 
(Figure 1C), and silver sulfadiazine5 (Sulfadiazina de 
Prata™) with the first dressing. At the next dressing 
change, this was substituted for calcium alginate6 [Ca-
sex Algicare™ - SID]. We started analgesic therapy with 
methadone1 [Mytedom™ - 0.3 mg/kg, QID, SC]; di-
pyrone2 [D-500™ - 25 mg/Kg, TID, IV]; and ketamine7 
[Cetamin™ - 0.5 mg/Kg, TID, SC], as well as antibiotic 
therapy with cephalothin8 [Keflin™ - 30 mg/kg, TID, 
IV]. After 4 days, the wound showed good ciatrization 
without necrosis (Figure 1D), and the patient was 
discharged. We maintained analgesic treatment with 
tramadol9 [Cloridrato de Tramadol™ - 4 mg/kg, TID], 
and dypirone9 [Dipirona Sódica™- 25 mg/kg, TID, for 
10 days], as well as antibiotic therapy with cephalexin9 
[Cefalexina™ - 30 mg/kg, BID], and Omeprazole10 
[Gaviz V™ - 1 mg/kg, SID, for 20 days]; all drugs 
were taken orally and the wound was dressed daily with 
calcium alginate6 (Casex Algicare™).

The patient continued to return weekly for 
wound monitoring as well as adjustments to the 

medication therapy. At the first return (Figure 1E), 
the wound had great evolution, and the dressing with 
calcium alginate6 (Casex Algicare™) was changed to 
daily application of dermisana oil¹¹ (Dersani™). In the 
second week (Figure 1F), the analgesic therapy was 
suspended and the antibiotic therapy and oil applica-
tion were maintained. At the third (Figure 1G) and 
fourth (Figure 1H) weeks, only the oil application was 
maintained. About 60 days after the surgical procedure 
and 40 days after the beginning of the treatment for 
the burn, the patient returned with quite prostate and 
vomiting, and consequently was not receiving the 
medication. The physical examination showed lateral 
decubitus and little responsiveness with 39.8 °C tem-
perature, jaundice mucous, dehydration at 6%, HR 
100 bpm, and RR 40 breaths/min, but the wound was 
completely healed (Figure 1I). Because the patient’s 
clinical condition had significantly worsened due to 
the neoplasm and other comorbidities that he had, the 
clinical staff and the owner opted for euthanasia.

DISCUSSION

The use of a thermal mattress is routine in 
veterinarian practices, principally during surgical 

Figure 1. Evolution of wound healing by burn. Injury to the patient’s back, before (A) and after skin removal, showing the extent of the lesion and the 
presence of necrotic tissue (B). Debridement of the lesion with crystal sugar (C). Wound without the presence of necrotic tissue, with good healing 
evolution, on the day of the patient’s medical discharge (D). Wound appearance 7 days (E), 14 days (F), 21 days (G), 28 days (H) and 40 days (I) after 
the start of treatment.
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procedures, as one of the principal transanesthetic 
intercurrences is hypothermia. When using this equip-
ment to avoid losing heat in patients [19,20], the patient 
should be constantly monitored, as constant heat can 
cause thermal burns [11]. The patient in question was 
submitted to an exploratory laparotomy procedure and 
in order to avoid hypothermia, he constantly received 
heat from a thermal mattress, which maintained the ide-
al transoperative temperature, but the degree of heat on 
the animal’s body likely was not verified appropriately.

Anesthesia is directly connected to postoperati-
ve hypothermia, and in the first three hours post-anes-
thesia, dogs present with a drop in body temperature of 
approximately 3°C. Furthermore, metabolism and heat 
production are reduced with physiological thermore-
gulation changed by the anesthetic agents [19]. In this 
reported case, the anesthetic procedure lasted 80 min, 
and a thermal mattress was turned on after 30 min to 
reduce heat loss and maintain body temperature.

General anesthesia causes an important drop 
in body temperature which is time dependent. Anes-
thetic induction promotes a fall of 20% in metabolic 
heat production, similar to inhibition of physiological 
thermoregulation response, normally stimulated by 
hypothermia [19]. During general anesthesia, patients 
depress the central nervous system thermoregulatory 
center. Thus, the equilibrium between production and 
temperature loss is affected, which could result in di-
fferent techniques of heat during the procedure, often 
externally. This external heat can cause skin burns in 
animals, without necessarily causing a general change 
in body temperature [20]. In the present case, the patient 
remained within the ideal species temperature, reaching 
a maximum of 38.1°C, not characterizing hyperthermia.

Body temperature is of utmost importance 
to homeostasis equilibrium. Hypothermia should be 
avoided as much as possible during anesthesia, and 
the association of anesthetic with temperature loss can 
lead to changes in the cardiovascular system, blood 
coagulation, immune system, and hormonal levels. 
Furthermore, this condition can induce changes in the 
pharmacokinetics and pharmacodynamics of some dru-
gs normally used in this practice. Propofol and fentanyl 
increase the plasma concentration to 30% and 50%, 
respectively, when body temperature is 3°C less than 
normal. In addition, the partition coefficient of inhaled 
anesthetics and their solubility is high. Moreover, CAM 
can reduce about 5% in animals that show hypothermia 

[19]. In this patient, serum assessment was not perfor-
med to ensure that the drugs changed the plasma and 
we did not monitor the partition coefficient or CAM, 
but the patient remained under inhalation anesthesia 
with low flow throughout the procedure.

The severity of a burn injury can vary accor-
ding to the techniques used, being partly superficial 
or totally, according to the depth of the burn, [1,17]. 
In thermal burns, the skin can change in 48-72 h, and 
consequently hair starts to fall off or can be easily 
removed, principally in deeper burns [14]. Further-
more, the patient can present with erythema, transient 
desquamation, and burned hair [21]. In addition, 
accidents caused by chemical burns are described as 
injuries with erythema, edema, and crusts. Dunlop 
et al. [4] conducted one of the first surveys of cases 
with thermal burns in dogs that received transoperative 
heat using gloves with hot water. Coetaneous injury 
was observed from 6 to 12 days after the procedure. 
In the present case, the patient returned for an exam 
about 10 days after the procedure and presented with 
a coetaneous lesion in the thoracic dorsal region, with 
erythema, suffusion, and necrosis.

In the described case, the wound was initially 
debrided with crystal sugar and dressed with silver 
sulfadiazine, as recommended by the literature. Su-
gar has antibacterial effects and can modulate the 
inflammatory reaction through hyperosmolarity; its 
use is recommended for wounds to accelerate healing 
[3,16]. The topical effect of the wound treatment also 
serves to reduce local edema and periregional vascu-
lar congestion, improve oxygenation and irrigation, 
degrade fibrin tissue, stimulate macrophages, and 
mature tissue granulation [6]. Many techniques using 
different substances are available with respect to aiding 
healing, increasing speed and efficacy, and decreasing 
treatment time and owner costs [18]. Calcium alginate 
is used in human medicine for infected wounds, and 
it is associated with systemic antimicrobial therapy, 
which is indicated as an exudation wound. It is derived 
from a seaweed with great exudate absorption capacity, 
hemostatic and bacteriostatic action, and replacement 
of daily dressing [16]. The use of alginate in this re-
port was of great value, as it reduced the exudates and 
necrotic tissue, in addition to aiding in rapid epithe-
lialization of the wound.

Between the many options for burn treatment, 
we recommend using enzyme ointments and essential 
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fatty acids (AGE), which are composed of linoleum 
acid, caprilic acid, vitamins A and E, and soy lecithin. 
These compounds are precursors of pharmacologi-
cally active substances involved in the process of cell 
division and epidermal differentiation, in addition to 
changing leukocytes and speeding up the process of 
tissue granulation [5]. They were also used in the pre-
sent report, where we opted for therapy with dermisana 
oil, a compound based on AGE, and demonstrated an 
excellent healing process using it.

Analgesic therapies are essential for burn 
cases, and the pain for the patient can be classified as 
severe or torturous [8]. Every patient should be evalu-
ated individually; this analgesic support can be trans-
dermal, topical, or systemic [12]. Pasini & Soares [13] 
used an analgesic patient protocol for a fire burn with 
tramadol [4 mg/kg, TID], ketamine [1 mg/kg, TID], 
dipyrone [25 mg/kg, TID], and methadone [0.4 mg/kg, 
QID], which was considered an adequate therapeutic 
support due to remission of pain signals and apparent 
lack of adverse effects. This was similar to that in the 
highlighted patient, where the protocol involved similar 
drugs, varying slightly on doses administered.

Furthermore, ketamine [0.5 mg/kg followed 
by CI 2 to 10 mg/kg/min] was used for simultaneous 
analgesia by blocking N-methyl-D-aspartate. Opioids 
should be associated with a drug synergism, and could 
be weak (tramadol) or moderate to strong (morphine, 
methadone, or fentanyl), depending on the pain that 
the patient shows [12], as was the case in this report, 
where ketamine was administered at doses associated 
with opioids. The use of tramadol associated with 
NSAID carprofen orally was previously described as 
providing pain relief to a dog with chemical burns, 
similar to the report dog, where tramadol was used in 
association with dipyrone. If the animal is admitted 
and starts showing systemic changes, indicating pain, 
in addition to ketamine CI, fentanyl tape, or fentanyl 
CI as analgesic support, one could also include asso-
ciation with dexmedetomidine CI, and if necessary, 
an intervention by general anesthesia to minimize the 
animal’s suffering [8]. However, in the present reported 
dog, this kind of intervention was not necessary.

Beyond the wound and pain, the cardiorespira-
tory and renal functions must be constantly monitored, 
even days after the burn [14]. Vasoconstriction caused 
by burns can cause renal failure in patients with shock 
[21]. The dog in this report was under observation for 

some days and started returning periodically, but did 
not show clinical or laboratorial relevant changes. 
Burns are hypermetabolic, with high temperature, 
catabolism, need for oxygen, tachypneia, and tachycar-
dia [12], signs that were identified on the patient and 
established after the beginning of treatment.

A hypersensitivity reaction to a drug, called 
pharmacodermia, should be considered a different 
diagnosis for burns, due to the similarity of the tegu-
ment injury, which manifests as a coetaneous reaction 
commonly associated with systemic signs [10]. This 
hypothesis was discarded when we observed the injury 
extension and the affected areas in the patient, knowing 
that the animal did not receive medications in that re-
gion. Furthermore, the drugs previously administered, 
to the best of our knowledge, do not have studies indi-
cating association cases of pharmacodermia. Another 
differential that must be evaluated is dorsal thermal 
necrosis caused by sunburn, principally if the patient 
is short-haired and dark colored [17], which was not 
considered in this case because the patient was not 
short-haired or exposed to the sun.

The use of a thermal mattress to avoid hypo-
thermia during the transanesthetic period is a useful 
tool; however, caution must be exercised and the animal 
should be constantly monitored under general anesthe-
sia to avoid skin burns. Such burns are not typically 
immediately noted; when identified, the treatment 
should aim for the wound healing process and provide 
analgesia to the animal. Wound treatment is difficult, 
both for the professional and owner’s commitment, in 
addition to its expensive costs, but if correctly realized, 
the patient has a favorable prognosis. In the present 
report, the conservative management of the wound 
almost completely healed it. In addition, the patient 
had a positive response to the analgesic protocol. It 
is important to emphasize the owner’s attendance and 
commitment during the treatment. In this case, the pa-
tient was submitted to euthanasia because of systemic 
complications and associated pathologies. However, it 
is important to emphasize that there are few reports on 
burns by thermal mattresses, as it can be considered 
a medical error and most professionals prefer not to 
expose themselves.
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