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1 Brachycephalic syndrome 
 
The division of dogs into dolichocephalic, mesocephalic and brachycephalic is based 
on skull measurements from German and American authors. A new S-index was 
introduced in 2005 by a group of Swiss researchers. The S-index describes the nasal 
skull to cranial skull relation. It is easily determined on radiographs. Dogs with S-
index lower than 1.25 are considered to belong to a brachycephalic breed.  The 
following breeds are typical representatives for brachycephaly:  Chihuahua, Bulldogs, 
King Charles Spaniel, Maltese, Pekingese, Miniature Pinscher, Shi Tzu, Yorkshire 
Terrier and Boxer. Recent investigations from a Swiss Historical Museum show, that 
the S-indices in all of these breeds have been reduced over the last 100 years. 
 
 

 
  
Figure 1: Typical skull from a 
brachycephalic dog 

Figure 2: Skull measurements to identify the S-Index 
(LF/LS) 
 

 
It is obvious to take the shortened nose of brachycephalic breeds as a starting point 
for explanation. Human efforts in breeding dogs have changed the anatomy of the 
respiratory tract, which led to an increased resistance during inhalation. The main 
obstructions are seen at the narrowed nostrils and the endoturbinalia. In order to 
obtain sufficient oxygen, laboured breathing leads to increased negative pressure in 
the upper airways. With this negative pressure, the soft tissues are drawn into the 
lumen and become hyperplastic or natural openings, as the larynx, may collapse. 
The secondary manifestations of the brachycephalic syndrome, such as prolonged 



spft palate, everted laryngeal saccules, narrowed rima glottidis or the collapse of the 
cartilaginous respiratory tract constrict the lumen even more.  
 

  
Figure 3: Narrow nostrils in a brachycephalic dog 
 

Figure 4: Sagital view through the skull of a 
brachycephalic dog. The soft palate is too long 
 

Affected dogs suffer from stress intolerance, and pant even after short exercises. 
Panting is the airway passage though nose (inspiration) and mouth (expiration) in 
order to get rid of a surplus of head, transported by a humidified air. As this 
procedure is impeded in brachycephalic dogs due to their short nose, they may have 
increased body temperature in summer even minimal  physical  activity. The stridor is 
generated in the narrow nostrils. The prolonged soft palate audible flatters in the 
inspired air producing a stertor. It is heard mainly during sleeping periods, when the 
pharynx collapses. The overlong soft palate may even be trapped into the larynx, 
causing asphyxia. Dyspnea and heat problems only lead to death, if the dog is forced 
to intensive exercise. However, severely affected animals undergo a vicious circle, 
which constrains their normal activity more and more. 
 
Diagnosis and therapy are normally executed in the same anesthesia due to obvious 
risks in the postanesthetic period. The widening of the stenotic nostrils is the most 
important step. This should prevent secondary changes such as the protrusion of soft 
tissues of the nasopharynx or the collapse of the larynx and the trachea.  The 
procedure consists of removing a deep triangle of the wings of the nostrils and of the 
plica alaris. As a general rule, a No 11 blade should be inserted fully into the nose. 
Bleeding is heavy and is stopped temporarily with Q-tipps. The wound edges are 
adapted with a non-absorbable thread. By this procedure, the clinical signs should 
considerably improve. An alternative way is to remove parts of the nostrils and some 
endoturbinalia with a laser. 
 
An elongated soft palate should be shortened with scissors to the correct length, in 
order to prevent interference with the epiglottis. It is sutured with a non-absorbable 
suture material.  For the correct length, the tip of the epiglottis or the middle of the 
tonsils can be given as the caudal landmark. The shortening of the soft palate can 



also be performed by a laser technique. After widening of the nostrils and 
shorteningof the soft palate the prognosis is generally quite good. The everted 
laryngeal saccules are cut off with long scissors.  
 
  
Instructions for the surgery: 
 
Stenotic nares: 
1. Place the animal in sternal recumbency 
2. Plan a deep wedge removal, including the alar fold (!) 
3. Excise the wedge with a scalpel blade No 11 
4. Suture the wound edges with one to three stitches 
5. Control breathing of the animal over 24 hrs 
 
 
Overlong soft palate: 
1. Place the animal in sternal recumbency 
2. Fix the endotracheal tube to the lower jaw 
3. Estimate the length of the soft palate. Physiological position means, that the 

end of the soft palate is on the height of the tip of the epiglottis or approximately 
on the half of the tonsil length 

4. Use long Metzenbaum scissors, forceps and a rapid absorbable suture material 
(eg Vicryl® rapid) 

5. Cut the soft palate in increments and immediately suture it in a continous 
pattern to control hemorrhage. 

6. Alternatively, a carbon dioxide laser may be used to cut the soft palate 
(excellent hemorrhage control, expensive, security precautions) 

 

 

  
Figure 5: Removal of deep wedges from the 
nostrils and the alar fold 
 

Figure 6: The soft palate has been shortened and 
sutured at the level of the tonsil-middle. 



2 Laryngeal paralysis 
 
Laryngeal paralysis can result from isolated neuromuscular dysfunction or can be a 
manifestation of a generalized polyneuropathy or polymyopathy. Congenital  
laryngeal paralysis occurs in the Bouvier des Flandres and in Siberian Husky breeds, 
usually before 6 months of age. Acquired causes include traumatic injury, 
neuropraxia from tumors, polyneuropathy (metabolic, toxic and others) and 
polymyopathy (myasthenia gravis). Spontaneous laryngeal paralysis occurs most 
frquently in middle-aged to older large-breed dogs. 
 
Clinical findings of laryngeal paralysis result from impairment of the three functions of 
the larynx and include upper airway obstruction (stridor, dyspnea, exercise 
intolerance, collapse, cyanosis, hyperthermia), aspiration, and altered vocalization. 
Diagnosis is established by laryngoscopic examination during light anesthesia. In 
animals with laryngeal paralysis, the rima glottidis does not enlarge during inspiration 
and may instead show paradoxical inward movement. Animals with laryngeal 
paralysis should be evaluated for concurrent neuromuscular disease, especially 
dysphagia or megaoesophagus which greatly enhance the risk for aspiration 
pneumonia after surgery. 
 
Emergency medical treatment for laryngeal paralysis consists of rest, supplemental 
oxygen cooling, and intravenous corticosteroids. On occasion, a temporary 
tracheostomy is necessary to relieve acute respiratory distress. Surgical treatment 
advocated for laryngeal paralysis include ventriculocordectomy, partial laryngectomy, 
castellated laryngofissure, and arytaenoid lateralization. The first three procedures  
produce inconsistent results or require much experience.  The arytaenoid 
lateralisation is the preferred method by most surgeons. Unilateral lateralization is 
sufficient to relieve airway obstruction in most cases and decreases the risk for 
postoperative aspiration. 
 
 

Technique: 
 

1. Place the animal in lateral recumbency 
2. The incision is made in the skin and subcutaneous tissue caudally from the angle 

of the mandible and below the jugular veins 
3. The larynx is exposed by separation of the  sternohyoideus and sternocephalicus 

muscles 
4. The thyropharyngeus muscle is incised along the border of the thyroid cartilage. 

The cartilage is retracted laterally to expose the arytaenoid cartilage 



5. The muscular process of the arytaenoid cartilage and the cricoarytaenoideus 
dorsalis muscle are identified. The cricoarytaenoideus dorsalis muscle is divided 

6. The cricoarytaenoid articulation  is disarticulated with scissors. In rare cases, the 
arytaenoid-arytaenoid articulation is separated 

7. A 0 polypropylene suture is passed through the caudodorsal border of the cricoid 
cartilage and then through the muscular process of the arytaenoid cartilage. The 
suture is tied to abduct the arytaenoid cartilage. 

8. The thyropharyngeus muscle is closed with 4-0 sutures. Subcutis and skin are 
closed. 

 
 

Figure 7: Surgery for laryngeal paralysis 

 

 

 

  

 

 



3 Tracheal collapse 
 
The trachea consists of 35- to 45 C-shaped tracheal rings. Anular ligaments connect 
the rings. On the dorsal side, the tracheal muscle can be found. Vascularisation are 
provided by the thyreoideal artery and some bronchoesophageal arteries. 
 
Tracheal collapses are seen in toy breed dogs, mainly pomeranians, poodles, 
Yorkshire Terriers, Chihuahuas and pugs. The overall incidence is 0.5 %. Dogs are 
presented at the averaged age of 7 years with clinical problems.  
 
A multifactorial pathophysiology is suspected in primary tracheal collapse. The 
cartilagineous rings and the trachealis muscle seem to be weakened due to a 
generalized chondrodysplasia. Causes for secondary tracheal collapsed are: heart 
and lung diseases, overweight, Cushing’s disease, trauma to the trachea, stenosis in 
the upper airways (brachycephalic syndrome or laryngeal paralysis). They all force 
the body to a increased negative pressure in the upper airways. during inspiration. As 
a result, the lumen in the trachea is further narrowed. Tracheal collapse can be split 
into 4 degrees, each step meaning 25 % less lumen. According to the pressure 
conditions during expiration and inspiration, the intrathoracical trachea may collapse 
during expiration and the extrathoracical trachea during inspiration.  
 

 
Figure 8: Different degrees of tracheal collapses 

 
The predominant clinical signs of tracheal collapse are coughing and dyspnea, 
accompanied by different sounds from the respiratory tract (stridor). Coughing is 
elicited by gentle palpation of the trachea. Physical performance is reduced. In rare 
cases, the dogs become cyanotic. 
 
The clinical signs are very typical. Radiographs or fluorscopy taken during inspiration 
and expiration may demonstrate the collapse. However, tracheobronchoscopy is the 
gold standard for diagnosis.  
 
    
     



  
 

Figure 9: Radiograph demonstrating collapse of the 
extrathoracical trachea (black arrows, from 
wikipedia.com) 
 

Figure 10: Tracheobronchoscopic view of a collapsing 
trachea (from Payne et al., Compendium, 2006) 

 
 
Before surgical correction is performed, all predisposing factors should be detected 
and corrected (e.g. brachycephalic syndrome), because all procedures carry a 
certain risk. Conservative treatment consists of antitussiva, antibiotics, 
bronchodilators, weight reduction, reduction to smoke exposure and avoidance of 
neckbands. In 65-80 % of all cases, these measures are successful. Candidates for a 
surgical treatment are dogs with degrees 3 and 4 and those with unsuccessful 
medical therapy. There are three possible solutions: (1) The plication of the trachealis 
muscle, which is a rather simple procedure with a certain tendency for recurrence of 
the clinical signs. (2) A extraluminar prosthesis can be fixed to the trachea as multiple 
single rings (distance of 6-8 mm)  or as a spiral device It is sutured to the tracheal 
cartilages with some non absorbable stitches, leaving enough blood supply. The 
success rate is reported to be quite high (75-85 %) in extrathoracical collapses. (3) 
Endoluminal stents have been adopted from the human biliary surgery. Initially, the 
complication rate was extremely high because of constant coughing, infection, 
migration or break of the stent. Today, the very long Schneider-Wallstent is regarded 
as the best option. It is placed under tracheoscopic guidance and is self expanding to 
a large and constant diameter. The tracheal mucosa grows into the metallic grid and 
holds it in place.  
 
 
 
 



 
 

 
 

 
 

Figure 11: Plication of the 
trachealis muscle (from Slatter 
D, Textbook of small animal 
surgery, 2003) 

Figure 12: Extraluminar prosthesis 
with interrupted rings (from Slatter 
D, Textbook of small animal surgery, 
2003) 

Figure 13: Intraluminar Schneider-
Wallstent (from Payne et al, 
Compendium, 2006) 

 
 
 

4 Thoracotomies and lobectomies 
 
Thoracotomy may be performed by incising between the ribs (intercostal 
thoracotomy) or by splitting the sternum (sternotomy). The approach used depends 
on the exposure needed and underlying disease process. A lung lobectomy is best 
performed through an intercostal thoracotomy. If further exposure is needed a rib can 
be resected either cranially or caudally the origininal incision (rib resection 
thoracotomy). This improves visibility by about 33%. Also the incision can be 
extended over the sternum (transsternal thoracotomy) which has the same effect. 
The ribs displace easier cranially, therefore the incision should be rather caudally 
than cranially the recommended intercostal space. 
 

 
Figure 14: Recommendations for the selection of the approach to the thoracic structures 

 
 
 



 
Example: Intercostal thoracotomy at the 4th intercostal space 
 
A) Locate the approximate intercostal space and sharply incise the skin, 
subcutaneous tisssues, and cutaneous trunci muscle. The incision should extend 
from just below the vertebral bodies to near the sternum. Deepen the incision through 
the latissimus dorsi muscle with scissors. Verify the correct intercostal space by 
palpating the first rib. 
B) Transect the scalenus (attaches at the 5th rib) and pectoral muscles with scissors 
perpendicular through their fibers, then seperate the muscle fibers of the serratus 
ventralis muscle at the selected intercostal space.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
C) Near the costochondral junction, place one scissor blade under the external 
intercostal muscle fibers and push the scissors dorsally in the center of the 
intercostal space to incise the muscle. Incise the internal intercostal muscle similarly. 

Figure 15: A-D, Approach to the thorax (from Orton, Small Animlal Thoracic Surgery) 



After identifying the lungs and pleura use closed scissors or a blunt object to 
penetrate the pleura. Extend the incision dorsally and ventrally to achieve the desired 
exposure. Avoid incising the internal thoracic vessels near the sternum. 
D) Use a Finochietto retractor to spread the ribs. 
 
 
 
Example: Complete lung lobectomy 
 
Indications: 
- Neoplasia 
- Lung lobe torsion 
- Abscesses 
- Spontaneous pneumothorax (Bullae/Blebs) 
- Severe traumatic injury 
 

 
Figure 16 : A-C, Lobectomy (from Orton, Small Animal Thoracic Surgery) 

 
 
 
Procedure: 
A) Identify the affected lobe and isolate it with moistened sponges. Blunt dissection of 
the vessels should be parallel not perpendicular to the long axis of the vessels. The 
pulmonary artery is  exposed and divided first by retracting the lung lobe ventrally 



and caudally. The vein is then exposed and divided by retraction of the lobe dorsally 
and cranially. All vessels are triple ligateted with silk. 
B) After the vessels are divided, the lobar bronchus is clamped with a noncrushing 
tangential clamp and divided approximately 3mm distal to the clamp. 
C) The bronchial stump is closed with 4-0 suture in continuous mattress pattern. The 
suture ends are „tagged“ with forceps, the clamp is removed, and the bronchial 
stump is oversewn with a continuous pattern. Fill the chest cavity with warmed, 
sterile saline solution. Inflate the lungs and check for air leaks. Place a chest tube 
remove all the sponges and close the thorax. 
 
 
Closure: 
1) Rib closure is accomplished by preplaced heavy-gauge interrupted circumcostal 
sutures passed bluntly through adjactent intercostal spaces. 
2) The serratus ventralis and scalenus muscles are closed in a single layer. The 
latissiumus dorsi, cutaneous trunci muscle and subcutaneous tissues, and skin are 
closed in seperate layers. 
 
 
 

5 Managing air way trauma 
 

5.1 Indications 
 
About one third of all automobile induced trauma with fractures of long bones is 
accompanied by severe chest problems. Amongst these are lung bleedings, rib 
fractures, pneumothorax, hemothorax or diaphragmatic hernia. It is therefore 
mandatory, that all these dogs and cats receive thorax radiographs prior to 
anesthesia.  
 
Bleedings and rib fractures are often handled by conservative measures. Hernias 
and open chest wounds must undergo surgery. However, pneumothorax is not easy 
to treat, because a lacerated lung lobe may continue to leak air and not close 
spontaneously.  
 
A common approach to pneumothorax is as follows. Thoracocentesis is performed to 
relieve dyspnea and repeated for at least 24 hours in case of severe dyspnea. If 
necessary, the thoracocentesis is made on both sides. If the amount of air does not 
decrease, a thoraxdrain is set to allow evacuation of air in large amounts and without 
repeated puncturing. A thorax drainage can also be coupled to a continuous sucking 



system. If the patient is not stable after 72 hours, the leak in the lung lobe may be too 
large to close  and a thoracotomy with lobectomy is indicated.  
 
Two additional remarks are important. Too frequent evacuation with repeated 
irritation of the thorax and lung lobes may delay closure of the leak. And: the so 
called tension pneumothorax is seen, when air is filling the thorax and compressing 
the lung lobes. The patient will become severe dyspneic and have blue mucous 
membranes.  In this case, the thorax wall must be opened immediately and the lung 
lobe removed.  
 
 

5.2 Thoracocentesis 
 

Indications 
-  Therapeutic (air or fluid removal from pleural space) and diagnostic (cytology, 

bacteriology) 
-  Pneumo-, pyo-, hemo-, chylothorax 
 

Instrumentation 
Butterfly needle, three-way stopcock, 20 ml syringe 
 

Procedure 
Clip and prepare aseptically an area around the 7th and 8th intercostal space. Air is 
best aspirated from the midthorax with the animal in lateral recumbency or from the 
dorsal third with the animal in sternal position. Fluid is collected in the ventral half of 
the thorax while the animal is standing or in sternal recumbency. 
 
Connect the butterfly needle to the tree-way stopcock and the syringe. Insert the 
butterfly needle through the skin and advance it into the thorax cranial to the rib in a 
45° angle with the bevel towards the thoracic wall. Intercostal artery, vein and nerve 
are located caudal to the rib. Entering the thoracic cavity is felt by a slight „plop“ and 
when air or fluid is easily aspirated. Repeat the procedure on the other side of the 
thorax. 
 



 
 
Figure 17: Thoracocentesis with a 20 ml syringe (left), a three-
way stopcock (middle) and a butterfly needle (right). 
 
 
 

5.3 Chest tube placement 
 

Indication 
- Persistent pneumothorax 
- Postoperative to thoracotomy 
- Complete evacuation and/or lavage of the thorax 
 

Instrumentation 
- thorax drain with stylet (or red rubber feeding tube with hemostat) 
- number 10 scalpel blade    
- antiseptic ointment     
- Supramid 2-0      
       

Procedure 
An appropriate sized chest tube is selected, approximating the diameter of a 
mainstem bronchus. The animal is placed in lateral recumbency. A chest tube can be 
inserted under general anesthesia or even under local anesthesia. A skin incision is 
made at the level of the 11th to the 12th intercostal space. A subcutaneous tunnel 
directed cranioventrally is created bluntly by the tip of the tube with the stylet (Fig. 49) 
or with a hemostat (Fig. 48) and the tube inserted at the 7th intercostal space at the 
level of the junction between the dorsal and the middle third (Fig. 50). Using either 
the chest tube with a stylet or the technique with the help of a hemostat, the 
introduction into the thorax needs a controlled thrust. Once the tube is through the 
thoracic wall, advance it into the pleural space, parallel to the thoracic wall, directed 

cranial 

caudal 



towards the opposite elbow joint. Secure it with a Chinese fingertrap suture (Fig. 50). 
The tube is connected to an extension tube, all connections are secured with 
superglue. The entrance side is covered with antiseptic ointment, the tube is wrapped 
with a light bandage. The position is confirmed with a thoracic radiograph. Drainage 
may be either intermittend or continuous. 
 
 

 
 

 
 

Figure 18: Insertion of a chest tube with the help 
of e hemostat 

Figure 19: Chest tube with stylet insertion 

 
 
 

 
 
Figure 20: Proper positioning of the chest tube and fixation 
with Chinese finger traps 
 
 
 
 



5.4 Transtracheal intubation 
 

Indication 
A transtracheal intubation is performed to bypass life threatening obstructions of the 
upper airway or to facilitate surgical procedures in the head and neck region. 

Instrumentation 
- endotracheal tube of appropriate size 
- if available special transtracheal intubation set 

Procedure 
The cat or dog should be anesthetized intravenously and if possibly intubated with an 
endotracheal tube. The ventral neck area is clipped and aseptically prepared for 
surgery. The skin is incised from the cricoid cartilage to a point 2-3 cm caudal to it. 
Hemostasis is performed. The left and right sternohyoideus muscles are separated 
bluntly. The midline between these two muscles is found easier if they are strechted 
gently over the trachea. With the scalpel blade, an incision large enough to insert the 
appropriate sized endotracheal tube is performed between the fourth and fifth 
tracheal ring, not exceeding 1/3 of the tracheal diameter. Watch out not to damage 
the cuff of the inverted endotracheal tube. Two stay sutures are around the rings 
adjacent to the tracheotomy to help insertion of the endotracheal tube. They are left 
in place even after intubation for postoperative management, secured with a knot and 
left with long ends. The tube is fixed with a chinese finger trap suture or with tape 
stirrups which are sutured to the skin and the insertion site is covered with antiseptic 
ointment. The cranial and caudal end of the incision can be adapted with a single 
layer skin suture. 

 
 

 
 

Figure 21: Surgical anatomy of the ventral neck Figure 22: Stay suture placement and insertion 
of the tube. 



 


