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RESUMO 

A pericardiotomia por toracoscopia consiste no acesso endoscópico à cavidade torácica para 
realização da abertura do saco pericárdico, procedimento indicado nos casos de efusão 
pericárdica recorrente. A técnica é descrita na espécie equina apenas pelo acesso intercostal, 
sendo inexistentes estudos abordando o acesso transdiafragmático “singleport”, portanto o 
objetivo foi a padronização da técnica de pericardiotomia por toracoscopia transdiafragmática 
utilizando um único portal. Para o projeto foram utilizados seis cadáveres de equinos adultos. 
A técnica consiste em posicionar o animal em decúbito dorsal, possibilitando iniciar o acesso 
com uma incisão na região proximal ao processo xifoide, para a introdução de um trocarte 
“endotip” de 11 mm, que através do diafragma alcança a cavidade torácica. Tendo acessado o 
tórax, adentra-se com o endoscópio rígido com portal de trabalho, prosseguindo à introdução 
da tesoura endoscópica. Após localizado o ligamento frênico-pericárdico, inicia-se a abertura 
do pericárdio. Terminado o procedimento, os cadáveres foram encaminhados para a necropsia 
para avaliação de possíveis lesões que tenham ocorrido durante a técnica, e para exame do 
diafragma e pericárdio. A média de tempo cirúrgico foi de 24,16 ± 7,03, permitindo ampla 
abertura pericárdica. Concluiu-se que a toracoscopia transdiafragmática é um procedimento 
adequado para a visualização e acesso do pericárdio, assim como das estruturas presentes na 
região caudal de ambos hemitórax. Portanto, a técnica proposta, pericardiotomia por 
toracoscopia por acesso transdiafragmático “singleport”, foi promissora, mostrando-se uma 
alternativa viável para procedimentos pericárdicos na espécie equina. 
 
Palavras-chave: cardiologia, cavalo, pericárdio, videocirurgia. 
 

 

 

 

 

 

 

 

 

 

 

 



ABSTRACT 

Thoracoscopy pericardiotomy consists of endoscopic access to the thoracic cavity to open the 
pericardial sac, a procedure indicated in cases of recurrent pericardial effusion. The technique 
is described in the equine species only through the intercostal approach, and there are no studies 
addressing the “singleport” transdiaphragmatic approach, so the objective was to standardize 
the pericardiotomy technique by transdiaphragmatic thoracoscopy using a single port. Six adult 
equine cadavers were used for the project. The technique consists of positioning the animal in 
dorsal decubitus, making it possible to initiate access with an incision in the region proximal to 
the xiphoid process, for the introduction of an 11 mm “endotip” trocar, which through the 
diaphragm reaches the thoracic cavity. Having accessed the thorax, enter with the rigid 
endoscope with a working portal, proceeding with the introduction of the endoscopic scissors. 
After locating the phrenic-pericardial ligament, the opening of the pericardium begins. After 
the procedure, the corpses were sent for necropsy for evaluation of possible injuries that may 
have occurred during the technique, and for examination of the diaphragm and pericardium. 
The mean surgical time was 24,16 ± 7,03, allowing a wide pericardial opening. It was concluded 
that transdiaphragmatic thoracoscopy is an adequate procedure for the visualization and access 
of the pericardium, as well as the structures present in the caudal region of both hemithoraxes. 
Therefore, the proposed technique, pericardiotomy by thoracoscopy using a “singleport” 
transdiaphragmatic approach, was promising, proving to be a viable alternative for pericardial 
procedures in the equine species. 
 
Key-words: cardiology, horse, pericardium, videosurgery. 
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1 INTRODUÇÃO 

 

1.1 Afecções pericárdicas em equinos  

As cardiopatias são menos comuns na espécie equina quando comparada com outros 

animais (KEEN, 2019) e podem ser adquiridas ou congênitas, sendo normalmente bem 

toleradas por estes animais (BONAGURA, 2019). No entanto, afecções moderadas e graves 

atuam diretamente no desempenho atlético, em prejuízo da longevidade e qualidade de vida do 

animal (BONAGURA, 2019).  

O espaço pericárdico é composto por duas membranas, parietal e visceral, e é revestido 

por células mesoteliais que em sua função normal secretam um pequeno volume de fluido 

lubrificante (BONAGURA, 2019). As afecções mais comuns envolvendo o pericárdio são as 

pericardites, que podem ser efusivas, fibrinosas ou constritivas (DECLOEDT, 2019). Dentro 

deste contexto, a inflamação pericárdica em sua forma fibrino-efusiva é a apresentação mais 

comum da doença (DECLOEDT, 2019), que ocasiona o acúmulo de exsudato e fibrina entre o 

pericárdio visceral e o parietal, acarretando o tamponamento cardíaco (REEF; McGUIRK, 

2009). 

Devido ao acúmulo de exsudato no processo de pericardite efusiva, há aumento de 

pressão dentro do pericárdio. Uma vez que a pressão externa ao coração exceda a pressão das 

câmaras cardíacas, ocorre preenchimento ventricular reduzido e disfunção diastólica 

(DECLOEDT, 2019). A consequência direta destas alterações é retorno venoso prejudicado, 

ocasionando sinais clínicos de insuficiência cardíaca congestiva (DECLOEDT, 2019).  

As afecções pericárdicas são comumente idiopáticas, porém também podem 

ter origem bacteriana, viral ou imunomediada, além de estarem presentes na fase 

terminal de algumas doenças como neoplasias e insuficiências cardíacas congestivas 

(DECLOEDT, 2019).  

A manifestação e gravidade dos sinais clínicos depende do grau de comprometimento 

do preenchimento cardíaco e do volume da efusão (DECLOEDT, 2019), podendo apresentar 

alterações na ausculta cardíaca, aumento da frequência cardíaca, respiratória, ou ambas, além 

de edema de membros e tórax, início de caquexia (MIRIAN et al., 2011), simples sinais de 

cólica a episódios de síncope (REEF; McGUIRK, 2009). A pericardite efusiva aguda é 

considerada mais grave, uma vez que pode levar rapidamente o animal a óbito, pois diferente 
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do derrame pericárdico de desenvolvimento lento, o pericárdio não consegue acomodar a 

quantidade de líquido gerada, dificultando o batimento cardíaco (DECLOEDT, 2019).  

O principal achado na ausculta é o abafamento dos sons cardíacos, podendo ser audível 

a fricção pericárdica (KEEN, 2019). A ecocardiografia é o método diagnóstico mais indicado 

para os casos de efusão pericárdica, pois o acúmulo de líquido, com ou sem presença de fibrina, 

é visível ao exame (REEF; McGUIRK, 2009). 

O tratamento das doenças pericárdicas varia de acordo com os achados clínicos, 

diagnósticos e com a etiologia da afecção. Contudo, a pericardite exige intervenção imediata, 

visto que o tamponamento cardíaco é potencialmente fatal ao animal (DECLOEDT, 2019).  

A abordagem terapêutica por meio da administração de diuréticos não é recomendada, 

uma vez que esses fármacos podem causar alterações na pressão (DECLOEDT, 2019). A 

colocação de dreno pericárdico temporário, para drenagem e lavagem do pericárdio, é a técnica 

mais utilizada (REEF; McGUIRK, 2009), entretanto, podem ocorrer recidivas após a retirada 

do dreno. Nestes casos há recomendação de técnicas mais eficientes como a pericardiotomia ou 

pericardiectomia (REEF; McGUIRK, 2009). 

 

1.2 Técnica de Pericardiotomia 

A pericardiotomia consiste no procedimento cirúrgico de abertura do pericárdio 

(SHAW; RUSH, 2007) recomendado nos casos de efusão pericárdica recorrente, quando a 

técnica de pericardiocentese não apresenta mais eficácia, prevenindo o tamponamento cardíaco 

(VENTURA, et al., 2009). A cirurgia pode ser realizada de forma tradicional, 

com a técnica aberta (SHAW; RUSH, 2007) pelos acessos intercostais direito e 

esquerdo (TEIXEIRA; COUTINHO; SILVA, 2015) ou por videocirurgia com acesso ao 

tórax (SHAW; RUSH, 2007). 

A técnica de pericardiotomia toracoscópica apresenta vantagens quando 

comparada à técnica aberta, como menor taxa de morbidade, redução 

da dor pós operatória e diminuição do tempo de internamento (SHAW; RUSH, 2007). 

A sua principal desvantagem são as possíveis lesões miocárdicas durante a 

manipulação do pericárdio, portanto o conhecimento do cirurgião que irá realizar o 

procedimento deve ser avaliado (SILVA, et al., 2020). 

 

1.3 Técnica de toracoscopia 

A técnica de toracoscopia, também denominada de cirurgia torácica videoassistida 

(LATHAM; DULLYE, 2011), é utilizada desde 1910 na medicina, descrita pelo médico e 
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professor Hans Christian Jacobeus para diagnosticar afecções pleurais (HATZINGER et al., 

2006), e atualmente, inclusive na medicina veterinária, é considerada uma possibilidade menos 

invasiva quando comparada à toracotomia (TEIXEIRA; COUTINHO; SILVA, 2015). 

O procedimento consiste no acesso endoscópico à cavidade torácica (TEIXEIRA; 

COUTINHO; SILVA, 2015). A técnica possui vantagens quando comparada ao procedimento 

convencional de toracotomia; como a melhor visualização das estruturas, uma vez que o método 

videoassistido permite a iluminação e a ampliação da imagem (RADLINSKY, 2013), além de 

proporcionar uma diminuição da dor pós-operatória e um menor tempo de internação 

(LATHAM; DULLYE, 2011). Embora a técnica seja vantajosa, ainda existem algumas 

limitações, como o custo do material e o nível de conhecimento requerido do cirurgião 

(RADLINSKY, 2013).  

A toracoscopia pode ser utilizada para diversos diagnósticos e terapêuticas na medicina 

equina, visto que permite ampla visualização das estruturas presentes no tórax como diafragma, 

esôfago, artéria aorta, veias intercostais, veia ázigos, tronco dorsal e ventral do nervo vago, 

traqueia, pulmão, pericárdio, veia cava caudal e nervo frênico (DE ZOPPA, et al., 2001b). No 

entanto, é importante salientar que o procedimento possui três acessos cirúrgicos possíveis para 

sua realização, portanto a visualização dos órgãos torácicos pode alterar de acordo com o 

método escolhido (POTTER; HENDRICKSON, 1998). 

Três acessos cirúrgicos já foram descritos: o paraxifoide transdiafragmático, o 

intercostal e o transcervical (TEIXEIRA; COUTINHO; SILVA, 2015). O acesso paraxifoide 

transdiafragmático, também denominado de subesternal, permite melhor visualização e acesso 

às estruturas ventrais da cavidade torácica (POTTER; HENDRICKSON, 1998), possibilitando 

a observação de parênquima e hilo pulmonar, mediastino, pericárdio e demais estruturas do 

tórax (PIGATTO et al., 2008). A técnica intercostal acessa apenas um hemitórax (POTTER; 

HENDRICKSON, 1998), e possibilita visualizar a superfície pulmonar, lateral do coração, 

diafragma e grandes vasos (TEIXEIRA; COUTINHO; SILVA, 2015). O acesso transcervical é 

utilizado em seres humanos para alguns procedimentos (SAITO, et al., 2003), mas o mesmo 

não ocorre na medicina veterinária (TEIXEIRA; COUTINHO; SILVA, 2015), sendo relatado 

apenas em suínos como modelo experimental para realização da técnica de esofagectomia 

(CHEN, et al., 2020). 

 

1.4 Toracoscopia Transdiafragmática 

Para realização da técnica paraxifoide transdiafragmática, também denominada 

subesternal (TEIXEIRA; COUTINHO; SILVA, 2015), é necessário que o animal esteja sob 
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anestesia geral e em decúbito lateral ou dorsal (PIGATTO et al., 2008). O acesso permite a 

visualização da cavidade torácica, principalmente das estruturas da porção caudal do tórax, e 

quando bem realizado permite a visualização de hemitórax direito e esquerdo (POTTER; 

HENDRICKSON, 1998; PIGATTO et al., 2008). 

Embora a técnica de toracoscopia transdiafragmática seja descrita em cães (PIGATTO 

et al., 2008), gatos (RADLINSKY, 2015) e coelhos (WITTMAACK, et al., 2020), 

principalmente para procedimentos de biópsias e lobectomias, ela não é descrita para cirurgias 

torácicas vídeoassistidas em cavalos. Silva et al. (2020) descreveram o procedimento de 

pericardiotomia por toracoscopia pelo acesso intercostal à nível experimental e não foram 

encontrados relatos de acessos por outras vias, como a paraxifoide transdiafragmática.  
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2 OBJETIVOS GERAIS 

 

O objetivo da pesquisa foi padronizar a técnica de pericardiotomia por toracoscopia 

transdiafragmática em equinos, visando determinar um método efetivo de acessar por 

videocirurgia a cavidade torácica e o pericárdio nessa espécie.  
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ABSTRACT 

Thoracoscopy pericardiotomy consists of endoscopic access to the thoracic cavity to 

perform the opening of the pericardial sac, described in the equine species only 

through the intercostal access, and there are no studies addressing the singleport 

transdiaphragmatic access, so the objective was to develop the pericardiotomy 

technique by transdiaphragmatic thoracoscopy using a single port. The technique was 

performed using six cadavers of adult horses, positioned in dorsal decubitus, making 

it possible to initiate access with an incision in the region proximal to the xiphoid 

process, for the introduction of an 11 mm endotip trocar, which through the diaphragm 

reached the thoracic cavity. After accessing the thorax, a rigid endoscope with a 

working portal was entered, proceeding with the introduction of endoscopic scissors, 

used to open the pericardium. Pericardiotomy was initiated through the phrenic-

pericardial ligament. After the procedure, the corpses were sent for necropsy for 

evaluation of inadvertent injuries and examination of the diaphragm and pericardium. 

The access allowed the visualization of the structures of the caudal portion of the 

thorax, in addition to the visualization and manipulation of the pericardium. The mean 

surgical time was 24.16 ± 7.03, allowing extensive pericardiotomy. It was concluded 

that transdiaphragmatic thoracoscopy is an adequate procedure for the visualization 

and access of the pericardium, as well as the structures present in the caudal region 

of both hemithoraxes. Therefore, the proposed technique, pericardiotomy by 

thoracoscopy using a singleport transdiaphragmatic approach, was promising, proving 

to be a viable alternative for pericardial procedures in the equine species. 

 

Keywords: cardiology, horse, heart, pericardium, thorax, video-surgery 
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1. INTRODUCTION 

Pericardiotomy is the surgical procedure for opening the pericardium [1] 

recommended in cases of recurrent pericardial effusion, when the pericardiocentesis 

technique is no longer effective [2]. Pericardial effusion results from pericarditis [3], and 

requires immediate intervention, since cardiac tamponade can lead to animal death 

[4]. 

Thoracoscopy consists of endoscopic access to the thoracic cavity [5], having 

advantages when compared to thoracotomy; as the best visualization of the structures, 

as the technique allows for illumination and image magnification [6]; in addition to 

providing a decrease in postoperative pain and a shorter hospital stay [7].  

 Thoracoscopy is possible through three surgical approaches: 

transdiaphragmatic, intercostal and transcervical paraxiphoid [5]. The 

transdiaphragmatic paraxiphoid access allows visualization and access mainly to the 

ventral structures of the thoracic cavity [8]. The intercostal technique accesses only 

one hemithorax at a time [8]; and despite being used in humans, the transcervical 

access is not used in routine veterinary medicine [5]. 

Although transdiaphragmatic thoracoscopy allows visualization of the 

pericardium in small animals [9] and the pericardiotomy procedure has been described 

in horses by intercostal thoracoscopy using more than one port [10], there are no 

reports of pericardiotomy by transdiaphragmatic thoracoscopy in this species. Thus, 

the objective was to study the technique of pericardiotomy by transdiaphragmatic 

singleport thoracoscopy in horses, aiming to describe an effective method of accessing 

the thoracic cavity and pericardium in these animals by videosurgery. 
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2. MATERIAL AND METHODS 

2.1. Study site and animals 

The research was carried out in the surgical center of the Large Animals Sector 

of the Veterinary Hospital of the Federal University of Paraná (SGA/HV-UFPR). In the 

project, six equine cadavers were used, with an age range of 17 to 28 years, with an 

average weight of 362 kg, with no defined breed, three females and three males. The 

study animals had no history of heart disease.  

 The cadavers used came from the routine of clinical and surgical care at the 

Veterinary Hospital, being animals that were submitted to euthanasia due to causes 

not related to this study. 

 Euthanasia was performed in an ethical and humane manner. The animals 

were anesthetized using 1 mg/kg of xylazine and 0.1 mg/kg of midazolam for sedation 

and for anesthetic induction 2.2 mg/kg of ketamine and propofol until the eyelid reflex 

was lost. After induction, they received intrathecal injection of lidocaine. Death was 

confirmed by cardiac auscultation, and the project started only after this was confirmed. 

The study was analyzed and approved by the animal ethics committee, 

confirmed by protocol number 027/2021, meeting the standards for the use of animal 

corpses for scientific purposes.  

 

2.2. Surgical procedure 

After death, the corpse was taken to the large animal operating room and placed 

in the supine position on the operating table. A wide trichotomy was performed in the 

ventral region, over the sternum and cranial abdomen, to demarcate the incision site. 

The last ribs and the xiphoid process of the sternum were demarcated and the incision 

point was highlighted with a red marker, located proximal to the xiphoid process on the 

right side, close to the sternochondral joint of the 18th rib (Figure 1 A).  
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Figure 1 – (A) Demarcation of the last ribs and xiphoid process of the sternum (line) 
and the incision site (red “x”). (B) Angulation of the trocar insertion in the skin incision 
to enter the thoracic cavity. 

 

The skin and subcutaneous tissue incision was 2 cm, using a scalpel with a #24 

blade. Then, a trocar with an 11 mm endotip thread was introduced through the 

incision, with an angle of approximately 45º in relation to the animal (Figure 1B). The 

trocar advanced through the diaphragm musculature, reaching the thoracic cavity. 

Through the trocar, a 10 mm rigid endoscope model Panoview Plus 0º with a 5 mm 

working portal was introduced, through which a 44 cm straight bariatric scissors with a 

blunt tip for the pericardiotomy procedure was inserted (Figure 2).  

 

Figure 2 – Materials used to access the thoracic cavity: (a) Trocar with 11 mm endotip 
thread; (b) 10 mm Panoview Plus 0º endoscope with 5 mm working port; (c) 44 cm 
straight bariatric scissors with blunt tip for laparoscopic procedures.  

 

c b 

a 

A B 
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 After accessing the thoracic cavity, the phrenic-pericardial ligament was 

visualized, which joins the pericardium to the diaphragm, and from this it was possible 

to perform the opening of the pericardial sac with greater safety, making a longitudinal 

incision that extended to the caudal and apical region. from the pericardium to part of 

its left lateral portion. 

 After the pericardiotomy was performed, the video-surgical materials were 

removed, and the abdominal muscles were sutured with polyglactin 2 thread, followed 

by skin suture with 0 nylon thread, both in a simple interrupted pattern.  

At the end of the surgical procedure, the complications and difficulties 

encountered during the execution of the technique, as well as the surgical time elapsed 

to perform the pericardiotomy, were noted. Then, the cadaver was sent for necropsy, 

to evaluate the occurrence of inadvertent injuries to the epicardium or other adjacent 

structures, and also to examine the access to the diaphragm and the pericardium 

incision.  

 

2.3.  Necropsy  

At necropsy, the corpse was opened to allow visualization of the integrity of the 

diaphragm, making it possible to locate and measure the surgical access. Then, the 

rib cage was folded, allowing the visualization of the cardiorespiratory set inside the 

thoracic cavity and, without removing the heart from inside the thorax, the pericardium 

opening was examined and measured. Diaphragm and pericardium measurements 

were performed using a ruler. After this examination, the heart was removed from the 

cavity and underwent a thorough inspection, looking for lesions in the epicardium 

during the pericardiotomy technique. 
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2.4.  Statistical analysis 

 The study was carried out in a descriptive manner, in which the technique of 

pericardiotomy by transdiaphragmatic thoracoscopy was detailed, describing the 

limitations and complications encountered during the procedure. The surgical time to 

perform the technique and the length and width of the pericardiotomy were recorded 

and the mean and standard deviation of these data were calculated.  

 

3. RESULTS  

Access to the thoracic cavity by transdiaphragmatic thoracoscopy using a single 

port allowed visualization of the pericardium, phrenic-pericardial ligament, cranial vena 

cava and right and left caudal lung lobes, in addition to the chest walls on both sides 

(Figure 3). Using material suitable for thoracoscopy and performing the technique 

correctly, this access allowed the visualization of the caudal portion of the thoracic 

cavity, and being the object of the study, it allowed to reach and manipulate the 

pericardium in horses, since entering the thoracic cavity the first structure to be 

visualized is the pericardium, allowing the pericardiotomy procedure to be performed 

quickly. 

 

B 

C 

A
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Figure 3 – Thoracoscopy image showing: (A) Pericardium and phrenic-pericardial 

ligament indicated by arrow; (B) left caudal pulmonary lobe dorsally and (C) cranial 

vena cava. 

 

 During the research, it was noted that overweight animals have a greater 

accumulation of fat in the pericardium, a particularity that makes it difficult to visualize 

the phrenic-pericardial ligament, requiring dissection of the fat that covers it to be 

carried out in order to start the procedure. pericardiotomy (Figure 4).  

 

Figure 4 – Thoracoscopy image showing: (A) pericardial fat and (B) pericardium. And 
dotted line demarcating the location of the phrenic-pericardial ligament after dissection 
of the pericardial fat.  
 

The first cadaver used had adhesion of the pericardium to the cardiac tissue. 

Initially in the procedure, Hook scissors were used for the pericardiotomy, but this 

caused a slight lesion to the cardiac tissue, later confirmed in the macroscopic 

evaluation during the necropsy. Thus, the other procedures were performed with blunt-

ended laparoscopic bariatric scissors, an atraumatic material.   

This change in technique allowed the pericardiotomy to be performed without 

lesions in the epicardium and other adjacent structures, a fact observed at necropsy, 

allowing a wide longitudinal opening in the pericardium (Figure 4 A and B). Only in the 

A

B 

A
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first animal, due to the pericardium being slightly adhered, the pericardial opening was 

smaller, 8cm long by 5cm wide; in the other animals, it was possible to perform a larger 

pericardiotomy (Table 1). 

 

 

Figure 5 - (A) Thoracoscopy image showing (black arrows) the pericardium after 

pericardiotomy; (B) Necropsy image, after removal of the rib cage, to evaluate the 

pericardiotomy with the heart still in its anatomical position.   

 

The pericardiotomy performed by transdiaphragmatic thoracoscopy accounted 

for, from the beginning of the incision until the removal of the material used, an average 

time and standard deviation of 24.16 ± 7.03 minutes (Table 1).  

 

Table 1. Description of the dimensions of the pericardial opening performed in each 
animal in the study and the surgical time used to perform it. 

Animal Pericardial opening 

(Length x width) 

Surgical time 

1 Male, 27 years old, 306 kg 8 cm x 5cm 28 minutes 

2 Female, 28 years old, 333 kg 13 cm x 19cm 15 minutes 

3 Female, 15 years old, 320 kg 19 cm x 13 cm 18 minutes 

B A 
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4 Male, 18 years old, 374 kg 20 cm x 10 cm 35 minutes 

5 Male, 17 years old, 485 kg 12 cm x 9cm 27 minutes 

6 Female, 17 years old, 354 kg 19 cm x 10 cm 22 minutes 

 

The fourth animal in the research required a longer surgical time, due to its 

particularity of greater accumulation of fat on the pericardium, making pericardiotomy 

difficult, since the fat had to be dissected to allow visualization of the phrenic-pericardial 

ligament. 

When entering the thorax with the trocar at a 45º angle, the diaphragm 

perforation was monitored by video, which allowed the visualization of the moment 

when the video surgical material was passed, preventing the injuries resulting from this 

access. The opening made in the diaphragm with the trocar was two centimeters in all 

animals.  

  

4. DISCUSSION 

 The transdiaphragmatic thoracoscopy technique allowed the visualization of the 

organs located in the caudal portion of the thorax, as well as a partial visualization of 

the right and left hemithorax, as well as the technique already described in cats [11,12] 

dogs [13] and rabbits [14].  

When comparing the transdiaphragmatic access to the video-surgical technique 

most used in horses, intercostal thoracoscopy, it is noted that, when properly 

performed, the transdiaphragmatic access is not limited to just one hemithorax at a 

time, allowing the assessment of structures on both sides of the chest. On the other 

hand, there is a need for general anesthesia and dorsal decubitus, unlike the 
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intercostal technique, which allows the procedure to be performed with the animal 

standing, under local anesthesia and sedation [15]. 

The technique of pericardiotomy is well described in the equine species by open 

surgical intervention (thoracotomy) [16]. However, it is an invasive procedure, with 

longer surgical time and has risks of hemorrhage and damage to adjacent organs or 

to the heart itself [16,17]. Thus, the advantages of the minimally invasive method for 

pericardial procedures, also reported by SILVA et al. [10] in 2020 in the equine species 

and by WALSH et al. [18] in 1999 in dogs, since thoracoscopy has been shown to be 

a safer technique, which allows to reduce the duration of surgical procedures and 

consequently presents benefits for patients also in the postoperative period.  

Performing the procedure using a single portal was effective, as it allowed the 

manipulation and opening of the pericardium, presenting itself as a simplification of the 

thoracoscopy pericardiotomy technique. According to the descriptions of this 

procedure performed in dogs, to perform the pericardiotomy it is necessary to use three 

portals: one for apprehension and manipulation of the pericardium, and another to 

perform the incision or biopsy, which must be positioned in the intercostal spaces and, 

finally, a transdiaphragmatic portal for observation of the procedure and the thoracic 

cavity, which may eventually be used to aid the procedure [9, 19]. Thus, the possibility 

of performing the technique using a single portal is advantageous, as it simplifies the 

procedure, being restricted to a single incision, reducing the use of material, the 

demand for professionals during the surgical procedure and the trauma to the animal. 

The main limitation of the study in question was that the use of cadavers, even 

immediately after death, does not demonstrate the clinical-surgical situation of live 

animals, patients with heart disease and the effects of general anesthesia, allows the 
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elaboration of the technique and consequently provides greater security to be 

performed in patients in the future.  

 

5. CONCLUSION 

The present study made it possible to establish and describe the access to the 

caudal equine thorax by means of transdiaphragmatic thoracoscopy, as well as to 

perform the pericardiotomy in a simple and fast way, using only one portal. 

Pericardiotomy by transdiaphragmatic thoracoscopy proved to be easy to perform and 

promising for the development of future cardiac and thoracic procedures in the equine 

species. 
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