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Key Points 

 Advanced procedures can be performed with thoracoscopy in dogs 
 Idiopathic pericardial effusion requires multiple biopsies to be taken to confirm the 

diagnosis 
 Small pulmonary masses away from the hilus are amenable to resection with 

thoracoscopy 
 

Thoracoscopy is a minimally invasive technique for viewing the internal structures of the 
thoracic cavity.  The procedure uses a rigid telescope placed through a portal positioned into the 
thoracic wall in order to examine the contents of the pleural cavity. Once the telescope is in 
place, either biopsy forceps or an assortment of surgical instruments can also be introduced into 
the thorax through adjacent thoracic portals to perform various diagnostic or surgical procedures. 
The minimal invasiveness of the procedure, the rapid patient recovery, and the diagnostic 
accuracy make thoracoscopy an ideal technique compared to more invasive procedures.  Small 
animal thoracoscopy has not only developed into a diagnostic tool but more recently has 
progressed to become a means for minimally invasive surgical procedures.   
 
PERICARDIAL WINDOW 

Creation of a window in the pericardium establishes permanent drainage for patients with 
pericardial effusion. This procedure is performed effectively using minimally invasive technique 
with greatly reduced operative trauma and postoperative pain.  

Indications for permanent pericardial drainage include neoplastic effusions, hemorrhage 
from neoplastic masses, inflammatory disease, and idiopathic effusions. This procedure prevents 
future cardiac tamponade by allowing drainage of pericardial fluid into the pleural space. 
Procedure results are excellent with a fast recovery from surgery.  It is important to collect 
pleural and lymph node biopsy when an idiopathic pericardial effusion is suspected.  It has been 
shown that a high recurrence rate has been documented after thoracoscopic pericardial window 
in cases of idiopathic pericardial effusion.  This could be attributed to mis-diagnosis of 
mesothelioma.  Thoracoscopic pericardial window dramatically improve quality of remaining 
life in cases with neoplasia. Right atrial tumors can also be resected with thoracoscopy if the 
tumor is small and at the apex of the right atrial appendage. 

Approach: To perform a pericardial window, the patient is placed in dorsal recumbency 
or in lateral recumbency. If the patient is in dorsal recumbency, a para-xiphoid 
transdiaphragmatic approach is performed with the telescope portal in the para-xiphoid position.  
Portals are then placed on the right and the left side. The portals are in the left and right 9th to 
10th intercostal spaces close to the sternum.    

If the patient is placed in left lateral recumbency, the camera portal is placed in the 
ventral third of the 6th or 7th intercostal space.  Then two instrument portals are introduced in the 
8th intercostal space.  This approach allows a better visualization of the right atrial appendage 
and aortic root and is recommended for visualization of heart base tumors.  Using this approach, 
a right-sided pericardial window is created and it is important to identify the phrenic nerve prior 
to incising the pericardium. 
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Surgical technique: The telescope operator stands at the foot of the patient or across the patient 
from the surgeon. If a para-xiphoid transdiaphragmatic approach is used with all portals in place 
the first step of the procedure is to transect the ventral mediastinum of the sternum. It is 
recommended to used electrocautery or a vessel sealant device to detach the mediastinum. It is 
recommended to explore the cranial mediastinum for lymph node enlargement and biopsy.  
Biopsy of the lymph node may reveal the diagnosis of mesothelioma of the pericardial that might 
not be diagnosed on the pericardial window specimen sent for histology. 

Select a site for the pericardial window on the cranial surface of the heart toward the 
apex. Fine teeth grasping forceps are used to pick up a fold of pericardium and Metzenbaum 
scissors are used first to cut into this elevated fold of tissue for initial penetration of the 
pericardium. This technique minimizes the potential for cardiac damage.  Pericardial fluid that 
has not been previously evacuated and that interferes with visualization is suctioned. Extend the 
pericardial incision to remove a patch of pericardium taking care not to damage the phrenic 
nerves, heart, lungs or great vessels.  

There is no scientific data to define how much pericardium to remove. The portion 
removed needs to be large enough to prevent closure of the defect by the healing process and 
small enough to preclude herniation of the heart through the window. A one inch square patch 
has been an acceptable size. The sample is submitted for histopathology and if indicated for 
cultures. 
 
RIGHT ATRIAL APPENDAGE RESECTION 

Right atrial resection of an hemangiosarcoma can be performed to help palliate the risk of 
hemorrhage from the tumor.  This procedure is not always possible even with an open approach.  
It is difficult to judge the degree of invasion of a right atrial tumor with echocardiography or CT 
scan.  Thoracoscopy and pericardioscopy can be used to visualized a right atrial mass and decide 
if the mass can be resected. 

If the tumor is small and localized at the tip of the apex of the right atrial appendage it 
can be resected with thoracoscopy.  A 60 mm EndoGIA with 2.5 mm staples should be used to 
get a good seal on the edge of the resection. 

If the tumor seems large but not invading the base of the right atrial appendage, the 
procedure can be converted to an on approach and a resection of the right atrial appendage 
performed.  If the tumor is very large and invading the base of the right atrial appendage the 
thoracoscopy is completed and the resection of the right atrial appendage not attempted even 
with an open approach. 
 
LUNG LOBECTOMY 

Complete lung lobectomy can be performed with minimally invasive techniques. Lung 
lobes with small masses located away from the hilus of the lung can be removed with minimally 
invasive surgery.  Large masses impair visualization of the hilus of the lung and make 
manipulation of the lung difficult. Also large mass requires a large intercostal thoracotomy for 
their removal which is counterproductive.  Any lung lobe can be removed with thoracoscopy.  It 
is important to place the patient in an oblique position with the dorsal part of the thoracic cavity 
elevated.  This will empty the dorsal part of the thoracic cavity and allow better visualization of 
the structures.  Cannulas need to be placed as far as possible from the hilus of the lung to 
remove.  For a caudal lung lobe the cannulas will be placed in the 3rd or 4th intercostal space 
while for a cranial or middle lung lobe they will be placed in the 9th or 10th intercostal space.  
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The cannula for the stapling device is placed last after good visualization of the hilus of the lung.  
The stapler has to be as perpendicular as possible to the hilus. 

Anesthesia: One-lung ventilation technique with selective intubation of either the left or 
the right lungs will allow a better exposure of the hilus of the lungs.  It will facilitate placement 
of the stapling equipment.   One entire lung is going to be excluded during the procedure.  A 
bronchial blocker can be used instead of selective intubation to achieve one-lung ventilation.  
The blocker will be placed in the lung lobe that needs to stay deflated.  When one-lung 
ventilation is used, the non-ventilated lung is going to collapse. The non-ventilated lung is then 
creating a shunt, which results in severe hypoxemia. Arterial blood gases are needed to monitor 
oxygenation of the patient.  Positive end expiratory pressure can be applied to improve oxygen 
saturation during one lung ventilation.  Positive end expiratory pressure is not affecting cardiac 
output or oxygen delivery during one lung ventilation and thoracoscopy.  

Surgical technique: Three or four cannulas are required for a lung lobectomy. An 11 mm 
cannula is required for the utilization of the stapling equipment. For caudal lung lobes, the 
pulmonary ligament is divided first to free the lung lobe for manipulation into position for 
placement of the endoscopic stapling device. Individual structures of the hilus are not isolated for 
minimally invasive lung lobectomy and are separated from surrounding structures only enough 
to place the stapling device. A 60 mm long stapling cartridge with 3.5mm staples is placed across 
the hilus of the lobe to be removed through its own additional portal. The staple line  is placed 
and discharged perpendicular to the bronchus and blood vessels. After placing the lung lobe in a 
retrieval pouch, the resected lung lobe is removed from the chest through a small intercostal 
thoracotomy. An endoscopic tissue retrieval pouch facilitates removal of the lung lobe and 
decreases the potential of seeding neoplastic cells or infection to the chest wall. 

Enlarged hilar lymph nodes can be biopsied or removed with minimally invasive 
technique. If a lymph node is to be dissected and removed for biopsy sharp and blunt dissection 
are used for lymph node removal with electro surgical assistance and clip application for 
hemostasis. Prior to removal of the telescope, the hilus is observed for air leakage or bleeding.   
 
PERSISTENT RIGHT AORTIC ARCH CORRECTION 

Minimally invasive transection of the ligamentum arteriosum in cases with persistent 
right aortic arch has been shown to be an effective alternative to the open surgical approach. 
Approach: To perform minimally invasive PRAA correction place the patient in right lateral 
recumbency, place all the portals in the left 9th or 10th intercostal space at dorsal third of the 
intercostal space.Three or four portals are required.  Utilization of a pediatric set of instrument is 
useful because the space is limited. 

Surgical technique: A retractor is used to retract the cranial lung lobe caudally or 
ventrally. A stomach tube in the esophagus can be used to improve visualization of the 
ligamentum arteriosum. A palpation probe is also useful to further localize the ligamentum 
arteriosum. It is important to identify the vagus nerve as it traverse over the ligamentum 
arteriosum. The ligamentum arteriosum is dissected with sharp and blunt dissection to isolate it 
from the pleura and esophagus. The esophagus is better identified during dissection by passing a 
stomach tube or an flexible endoscope. Endoscopic 5mm vascular clips or a vessel sealant device 
are used to ligate the ligamentum arteriosum before transection.  Any remaining fibers are 
dissected off of the esophagus. The esophagus is dilated by passage of a balloon dilation catheter 
or esophageal bougies. Postoperative dietary management is the same as for open surgical PRAA 
correction. 
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PDA 

Ligation of patent ductus arteriosus has been attempted with thoracoscopic assisted or 
thoracoscopic technique. 

Approach: Dogs are placed on right lateral recumbency and an intercostal approach will 
be used. For the thoracoscopically assisted procedure, the incisions are made at the level of the 
4th and 5th intercostal space midway between the dorsal spinal process and the sternum. 
For the thoracoscopic approach, portals are placed in the 3rd, 4th, and 5th intercostal space.  For 
both approaches, a retractor is used to retract ventrally the left cranial lung lobe. 
Surgical technique: For both approaches, the surgeon is staying on the dorsal side of the dog and 
an angle telescope is used to improve visualization.  For the thoracoscopic approach regular 
surgical instruments can be used while for the thoracoscopic approach only minimally invasive 
surgical instrument have to be used. 

After identification of the vagus nerve the patent ductus arteriosus is dissected cranial and 
caudal to the ductus.  The medial dissection is not attempted.  Then large hemoclips are used to 
occlude the patent ductus arteriosus.  Large endoscopic clips have to be used to occlude 
completely the ductus.  If the ductus is not completely occluded residual flow will persist.  
Intraoperative trans-esophageal echocardiography can be used to confirm complete closure of the 
ductus. 

The most important benefit from thoracoscopy in small animal surgery is the fast 
recovery.  Since there is no rib retraction during thoracoscopy, the amount of pain post 
operatively is significantly reduced when compared to thoracotomy.  When performing a 
thoracoscopy the surgeon has to be ready to convert to a thoracotomy at any time. 
 
THORACIC DUCT LIGATION 

Thoracic duct ligation has been performed with thoracoscopy.   
Approach: The patient is placed in ventral recumbency to allow access to the caudo-dorsal part 
of the thoracic cavity.  Methylene blue is injected in a popliteal lymph node to improve 
visualization of the thoracic duct. 

Surgical technique: Cannulas are placed in the right 9th and 10th intercostal space in 
dorsal segment of the space.  Cannulas are also placed in the same intercostal spaces in the left 
side. A telescope is placed in each side of the thoracic cavity to improve visualization and 
dissection. 
The dissection is performed dorsal to the aorta from the right to the left side of the thoracic 
cavity.  Vascular clips or en bloc sutures are placed  to ligate all the branches of the thoracic 
duct.  
 
MEDIASTINAL AND PLEURAL MASS EXCISION  

Selected neoplastic, (thymoma) and inflammatory masses can be biopsied or removed 
with minimally invasive technique. Patient position and portal placement is defined by location 
of the mass. Cranial mediastinal masses can be visualized in dorsal recumbency with a para-
xiphoid telescope portal or an intercostal approach and the patient in lateral recumbency. A CT 
angiogram is required before surgery to evaluate for the extent of the mass and potential invasion 
of large vessels.  Intercostal space selection for the operative portals again depends on the 
location and size of the cranial mediastinal mass. Masses are dissected with sharp and blunt 
dissection as indicated using ligatures, vascular clip, and electro-surgical assistance for 
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hemostasis. Patient position and portal placement for approach to pleural masses in locations 
other than the cranial mediastinum are strictly dependent on the location of the mass. 

The most important benefit from thoracoscopy in small animal surgery is the fast 
recovery.  Since there is no rib retraction during thoracoscopy and limited incision even to 
exteriorize a mass, the amount of postoperative pain is significantly reduced when compared to 
thoracotomy.  There is no objective data in veterinary literature to demonstrate this advantage of 
thoracoscopy. 
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