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Program 
 
Monday 0815 Welcome to course 6 Pierre Montavon 
    
  AO course (new implants Synthes)  
 0830 – 1215 

 
Limited contact dynamic compression plate 
Locking compression plate 

Daniel Koch 
Peter Schwab 

 1215 – 1330 Lunch  
    
  Head and neck surgery  
 1330 – 1500 Case 1: Old dog with respiratory problems Luc Borer 
  Exercise: Tie-back larynx   
 1515 – 1645 Case 2: Bloody rhinal discharge, neoplasia Luc Borer  
  Exercise: Maxillectomy, hemimaxillectomy  
 1700 Champagne party Christiane de Robillard 
    
Tuesday 0815 – 0945 Case 3: Dog with mucocoele Katja Voss 
  Exercise: Mandibular gland excision  
 1000 – 1215 Case 4: Spaniel with otitis externa and media Claudio Venzin 
  Exercises: Vertical and total ear canal ablation, 

Lateral and ventral bulla osteotomy 
 

 1215 – 1330 Lunch  
 1330 – 1500 Case 5: Facial trauma in a dog Daniel Zulauf 
  Exercise:  Simple techniques for jaw fracture 

treatment 
 

 1515 - 1700 Case 6: General assessment of head and neck 
trauma, postoperative care 

Katja Voss 
Karin Kalchofner 

    
  Distal extremities  
Wednesday 0815 - 0945 Case 7: Dog with chronic forelimb lameness Daniel Koch 
  Exercise: debridement after APL tenosynovitis   
 1000 – 1215 Case 8:  Dog with acute forelimb lameness Karin Hurter  
  Exercise: collateral ligament repair  
 1215 – 1330 Lunch  
 1330 – 1430  Exercise: medial plating Tomas Guerrero 
  Exercise: use of  corticocancellous graft pelvis 

(auto/allograft) 
 

 1445 – 1600 Case 9: Dog with chronic hindlimb lameness Constantin Post 
  Exercise: OCD talus  
 1600 – 1700 Case 10:  Dog with hindlimb lameness Christian Schwandt 
  Case discussion including sesamoid disease, talus 

fractures, others 
 

    
  Stryker course  
Thursday 0815 Case 11:  Feline orthopaedic cases Katja Voss 
  Case discussion  
 0915 Introduction to Stryker Leibinger  and SPS systems Sven Kalbitzer 
 1000 - 1215 Exercises with Leibinger 1.7/2.3mm implant Daniel Koch 
  Exercises with 3.5 SPS implants  
  Exercises smart lock impöants  
 1215 – 1330 Lunch  
 1330 – 1530 Continuation with exercises Daniel Koch 
 1530 Case presentation  
 1600 Competition: fracture on feline tibia Daniel Koch 
 1700 End of course  
 1900 Farewell dinner, prices, competition Christiane de Robillard 
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New implants in small animal orthopedics 
Daniel Koch, Dr. med. vet. ECVS, Koch&Bass referral clinic 

 

Limited contact dynamic compression plate 

 

The limited contact dynamic compression plate (LC-DCP) represents a further development of 

the DCP. Several elements of the design have been changed, and the plate is available both 

in stainless steel and in pure titanium. Titanium exhibits outstanding tissue tolerance. 

By virtue of the changes in its design compared to the DCP, the area of the plate-bone contact 

(the plate “footprint”) of the LC-DCP is greatly reduced. The capillary network of the peri-

osteum is thereby less compromised, leading to a relative improvement of cortical perfusion, 

which reduces the porotic changes underneath the plate. 

The geometry of the plate, with its “structured” undersurface, results in an even distribution of 

stiffness, making contouring easier, and minimizing the tendency to “kink” at the holes when 

bent. In buttress or bridging mode, this 

distribution of stiffness results in a gentle elastic 

deformation of the entire plate without stress 

concentration at one of the screw holes, as 

occurs in the DCP. 

The plate holes have a symmetrical form, so that 

the self-tensioning principle is possible in each 

direction. This allows for compression at several 

levels, for example, in a segmental fracture. 

The plate holes are evenly distributed over the 

entire length of the plate, which adds to the 

versatility of application. Screws can be inclined 

sideways to a maximum of 7° and in longitudinal 

direction up to 40°. 

 

As in the case of the DCP, the screws can be 

inserted in different modes: compression, neutral, 

and buttress. To facilitate insertion, there are two 

LC-DCP drill guides designed for each of the plates 

3.5 and 4.5 and the LC-DCP universal drill guide. 

This new LC-DCP universal spring-loaded drill 

guide permits placement of the drill in neutral or 
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eccentric position relative to the plate hole. If the inner drill sleeve is extended (normal) and 

placed against the end of the plate hole, an eccentric drill hole will result. However, if the 

spring-loaded guide is pressed against the bone, the inner tube retracts, and the rounded end 

of the outer tube glides down the slope of the hole to the neutral position.  

 

 

 

 

Internal fixators 

 

The introduction of locking bone plate/screw systems has generated certain advantages in 

fracture fixation over other plating methods. Locking plate/screw systems should rather be 

called internal fixators. The stability is given by the locking mechanism between the screw and 

the plate. The plate does not need to have intimate contact with the underlying bone, making 

exact plate contouring less crucial. A diminished contact between the plate and the bone may 

also preserve the periosteal blood supply, thereby reducing the extent of bone resorption 

under the plate. Bone healing under internal fixators is indirect. 

Experimental studies have shown, that internal fixators offer greater stability than standard 

reconstruction plates without locking screws, especially when only two screws are placed in 

each bone fragment. The screws must only be inserted in the cis-cortex. This increases the 

versatility of internal fixators, which become extremely helpful in acetabular fractures, carpal or 

tarsal fractures, or double plating.  

The first internal fixator was the PC Fix. It was 

provided with a conical shaped locking 

mechanism for the screws, and a specially 

designed undersurface having only small 

points coming into contact with bone.  For 

veterinary use, the locking compression plate 

(LCP) and the UniLock are available. They 

have a locking system with threads. Further 

evolution in human orthopedics will in the 

future lead to the introduction of minimal 

invasive percutaneous orthopedics together 

with internal fixators. 

The innovation on the locking compression plate (LCP) is the “combination” plate hole. It can 

accommodate either a conventional screw or the new locking head screw (LHS), which has a 

conical threaded head. The LHS comes in two forms. The self tapping LHS is designed for use 
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sites such as the metaphysis, where exact measurement of the screw size is required.  The 

self drilling and self tapping LHS is for monocortical use only.  

The new combination hole has two parts: the first part has the design of the standard DCP/LC-

DCP compression hole, which accepts a conventional screw allowing axial compression or the 

placement of an angled lag screw through the plate. The other part is conical, and threaded. It 

accepts the locking head screw, so providing angular stability. All standard AO plates of the 

3.5 und 4.5 systems are available with the new 

combination hole, but without any change in the 

overall plate dimensions. 

Depending on the desired function, the LCP 

can be applied in two different ways: (1) as a 

conventional dynamic compression plate for 

rigid fixation, (2) as pure internal fixator with 

unicortical locked screws, without the need of 

perfect contouring of the plate and the 

expectance of rapid indirect bone healing. 

Based on the strain theory, either absolute 

stability or elastic flexible fixation of a gap is 

required. Thus, combination of locked screws 

and conventional screws on the same plate 

must be carefully considered. 

 

 

 

Leibinger Micro Implants 

 

The Leibinger Profyle system ideally fulfills the demands for fracture treatment and other 

orthopaedic indications in cats and small breed dogs. The system offers titanium implants in 

1.2mm (XS), 1.7mm (S) and 2.3mm (M/L) size. All screws are self tapping, the screw lengths 

are graduated in millimeter steps and have flat screw heads. The system is non-locking. 

Therefore, fracture treatment is based on the traditional concepts. 

 

The 1.7 (S) size was successfully used in cats for the following indications: radius/ulna 

fracture, intertarsal luxations, mandibula fracture. The 2.3 (M/S) size was used in cats and 

small dogs for tibia, femur and humerus fractures and well as for partial arthrodesis.  

 

© Schwandt, Montavon, VCOT 
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Cases: 

 

(1) Beagle, 7 years, was originally treated with a cast after a distal radius/ulna fracture. The 

bones were osteotomized and fixed with a 2.3mm T-plate. 

          

 

 

 

 

 

 

 

 

 

 

 

 

(2) Cat, 5 years, traffic accident. Comminuted fracture of the tibia. The implants were a IM 

rod (1.6mm), a cerclage wire at the distal part (fissure lines) and a sandwich with two 

2.3mm stacked cuttable plates. 
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Case 1: Old dog with respiratory problems 
Luc Borer, Dr. med. vet. 

 

 

Case presentation 
Signalement: 
Leonberger, 9 years, male, neutered. 
 
Anamnesis: 
Since 6 month strange barking, since 1 
week apathy, respiratory distress after 
exercise, gagging and coughing after 
drinking or eating.  
 
General examination: 
A 48, P 132, T 39.5, MM dark pink,  
CRT 2” 
 
Respiratory tract examination: 
- Dyspnoea 
- Inspiratory stridor 
- Dysphagia and coughing after larynx palpation 
- Lungs sounds normal 
 
Discussions 
 
Differential 
diagnosis 
 
 
 
 

 

Further 
diagnostics 
 
 
 
  

 

Diagnosis 
 
 

 

Treatment 
options 
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Laryngeal paralysis: 

 

Laryngeal paralysis is the result of lesions 

to the intrinsic muscles of the larynx, or of 

its nerve supply. It can be unilateral or 

bilateral. The dorsal cricoarytenoid muscle 

abduct the arytenoid cartilages during 

inspiration, and is innervated by the 

recurrent laryngeal nerve. Impairment of 

their function provokes abnormal 

respiration, barking or swallowing. 

 

The aetiology of laryngeal paralysis is fairly 

unknown. A congenital form has been 

reported in dogs and is hereditary in Bouvier 

des Flandres as an autosomal dominant trait. 

The congenital form appears in 20 to 30% of 

cases and at an earlier age (before 1 year). 

Acquired laryngeal paralysis is more frequent 

and is present in 70 to 80% of cases and at 

an later age (second half life). It is commonly 

reported in large dogs like Labradors 

retriever or Golden Retriever. It has rarely 

also been reported in cats. The acquired 

form is very frequently idiopathic. Other 

diseases and conditions may contribute to it, 

like neoplasia, trauma, neuropathy, or 

myopathy. 

 

The progression of clinical signs is often slow. 

Early signs as voice changes, followed by 

gagging, coughing during eating and drinking 

are frequent. Later signs as dysphagia, 

inspiratory stridor, dyspnoea, cyanosis, or syncope can also appear. The physical examination 

of these animals are often unremarkable. Auscultation or radiography of the thorax may show 

signs of pneumonia in the cranial lung lobe, as result of aspiration pneumonia.  
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Diagnostics is continued with laryngoscopy. It has to be performed under general anaesthesia. 

To enable examination of  laryngeal function, a superficial plane anaesthesia is necessary. 

Propofol is used intravenously until the animal is anesthetized to the point at which a 

laryngoscopy can be performed, and before the anaesthetic substance affects the laryngeal 

function. During the examination, the laryngeal motion of the arytenoid cartilages is observed. 

Normally, they should abduct during inspiration. If they don't move, and are drawn towards the 

midline during inspiration, a paralysis is present.  

 

Surgical treatment is the only option for a 

good long term prognosis. Several 

laryngeal surgeries are currently used for 

laryngeal paralysis correction. The uni- 

or bilateral arytenoid cartilage 

lateralisation is the most common 

surgical treatment and shows a good 

long term prognosis. 

 

A prophylactic temporary tracheostomy 

is recommended at the first step of the 

surgery, to bypass the obstructed region. 

Gas anaesthetics are administered 

through the tracheostomy tube. This 

allows the surgeon to check the larynx 

intraoperatively. 

 

 

 

 

 

 

Instructions for the exercise:  

Laryngeal arytenoid cartilage lateralisation 

 

1. The dog is placed in lateral recumbency. A skin incision is made over the larynx ventral 

from the jugular vein. The sternohyoid muscle is retracted ventrally to expose the thyroid 

and cricoid cartilages as well as the thyropharyngeal muscle. This muscle is transected at 

the dorsocaudal edge of the thyroid cartilage. 
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2.  The recurrent laryngeal and vagus nerves and cranial thyroid and carotid arteries are 

identified to avoid injury.  

3. The wing of the thyroid cartilage is retracted laterally, and the cricothyroid joint is incised. 

The dorsal cricoarythenoid muscle is dissected and transected. The cricoarythenoid 

articulation is detached from caudal to cranial with Metzenbaum scissors. 

4. The arytenoid cartilage is sutured to the caudodorsal part of the cricoid cartilage with one 

2-0 nonabsorbable suture placed in a horizontal mattress pattern. 

5. The laryngeal opening achieved intraorally should be controlled before tying the suture 

knot, to augment or release tension on the suture as needed. 

6. The wound is closed by suturing the thyropharyngeal muscle and routinely closing the 

subcutaneous tissue and skin. 

  

 

 

References 

 

Monnet E.: Laryngeal Paralysis and Devocalization; in Slatter D (ed): Textbook of small animal 

Surgery (ed 3). Philadelphia, PA: Saunders, 2003, pp 837-44. 
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Case 2: Dog with maxillary neoplasia 
Luc Borer, Dr. med. vet. 

 

 
Case presentation 
 
Signalement: 
Rhodesian ridgeback, 5 J, female. 
 
Anamnesis: 
Since 1 Year, gingival mass growing 
between teeth of the right upper jaw. 
Mass was marginally resected 6 
month ago and regrowth on its original 
size.  
 
General examination: 
A 20, P 124, T 38.5, MM pink,  
CRT 2” 
 
Buccal examination & mass biopsy: 
- 3x2 cm hard gingival mass between C and P1 on the right upper side. 
- Mass not ulcerated, not movable. 
- Radiography: ossified mass, no osteolysis of the maxilla present. 
- Biopsy: fibrous tissue with ossified areas. 
 
Discussions 
 
Differential 
diagnosis 
 
 
 
 

 

Further 
diagnostics 
 
 
 
  

 

Diagnosis 
 
 

 

Treatment 
options 
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Maxillectomy 

 

Surgical diseases of the oral cavity are common in dogs and cats. They include congenital and 

traumatic abnormalities, foreign bodies, dental disease, and neoplasia.  

 

Oral tumours accounts for 6% of canine cancer and is 

the fourth most common cancer overall. Malignant 

melanomas are most frequently represented, followed 

by squamous cell carcinomas, and fibrosarcomas. 

Amongst the benign tumours, the fibrous, ossifying, and 

acanthomateous epulis are most frequently seen in the 

dog. 

 

Most patients are presented with a mass in the mouth 

noticed by the owner. They have signs of increased 

salivation, exophthalmia, epistaxis, weight loss, 

halitosis, bloody oral discharge, or dysphagia. Loose 

teeth, especially in a patient with generally good 

dentition, should alert the clinician to possible 

underlying neoplastic bone lysis. 

 

 

 

The diagnostic evaluation for oral cancer is critical due 

to the wide ranges of cancer behaviour and therapeutic 

options available. If the cancer is suspected of being 

malignant, thoracic radiographs can be performed prior 

to biopsy. Cancers that are adherent to bone, should 

have head radiographs or computer tomography taken 

under anaesthesia. These evaluations will assist in 

determining the clinical stage of cancer and the extent 

of resection when surgery is indicated. Incisional biopsy 

of the mass, and fine needle aspiration of regional 

lymph nodes will be the final steps of the staging. 

 

Surgery, cryosurgery, and irradiation are the principal 

therapies utilized for oral tumours. When feasible, 

surgical excision is the most economical, fastest, and most curative treatment. Radical 



 page 14 

surgeries such as maxillectomy, are well tolerated by the patient and indicated for lesions with 

extensive bone invasion, which are not felt to be radiation responsive or are to large for 

cryosurgery. 

 

There are 4 types of maxillectomy: the rostral hemimaxillectomy, the bilateral rostral 

maxillectomy (premaxillectomy), the central hemimaxillectomy, and the caudal 

hemimaxillectomy. Rostral surgeries of the maxilla are easier to perform and followed by less 

complication than more caudal surgeries. The most frequent complication is the dehiscence, 

followed by haemorrhage, and infection. 

 

 

Instructions for the exercises 

 

1) Central hemimaxillectomy: 

 

1. The dog is placed in lateral or dorsal recumbency. To liberate the oral cavity, 

pharyngostomy or temporary tracheostomy can be performed for intubation. The exit of the 

infraorbital canal should be digitally located to place a local anaesthesia of the infraorbital 

nerve.  

2. For the central maxillectomy, the mass will be imagined around the second premolar tooth 

of the left upper jaw. First make an mucosal incision from the midline of the gingival to the 

lip and then elongate it to the lateral side on the maxillary bone until the first premolar 

tooth. Do the same on the palatal mucosa. Using an periostal elevator, undermine and 

reflect the gingival and palatal mucosa to free the bone.  

3. Using a oscillating saw or an osteotome and a mallet, cut the maxilla, incisive and palatal 

bone. Elevate the tissue block and sever any remaining soft tissue attachments to 
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complete the resection and expose nasal cavity. Be careful to the major palatine artery. If 

possible, legate it before removing the tissue block to control haemorrhage. 

4. To avoid direct contact of the underside of the flap with the nasal cavity, place an 

protection layer (like SIS) over the nasal cavity and suture its border with simple 

interrupted sutures to the nasal mucosa using resorbable suture material. 

5. Prepare an mucosal flap from the adjacent cheek or lip by making an mucosal skin incision 

as large as the bone defect. Elevate enough mucosa and submucosa with blunt dissection 

to allow a tension free approximation with the gingival and palatal mucosa. Place the first 

layer of simple interrupted sutures in the sub mucosa followed by a second layer of 

interrupted approximating sutures to accurately appose both mucosal sides. 

 

 

  

2) Rostral hemimaxillectomy: 

 

1. The same techniques and steps are used as described above. This time the mass will be 

imagined between the incisivi and the right canines of the right upper jaw. 

 

 

References: 

Surgery of the oral cavity and oropharynx; in Fossum TW (ed): Small animal surgery  (ed 2). 

Mosby 2002; pp 275-306. 
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Case 3: Head and neck surgery 
Katja Voss,  Dr. med. vet. ECVS 

 

 

Case presentation  
 
Signalement/anamnesis: 

- 6 year old dog, female 
- Swelling submandibular region 
- Slowly growing since 3 months 
- Dog otherwise normal 

 
Clinical examination (Fig. 1) 

- Normal vital parameters 
- Soft fluctuant swelling 
- Not painful 
- Oral examination normal 

 
 
 
Discussion 
 
Differential 
diagnosis 
 
 
 

 

Further diagnostic 
tests 
 
 
 

 

Anatomy  
 
 
 
 

 

Surgery 
 
 
 
 

 

Prognosis 
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Salivary mucocele in dogs 

 

 

Pathophysiology:  

A mucocele (sialocele) is the accumulation of saliva that has leaked from a salivary gland or 

duct into the subcutaneous or submucosal tissue. Mucoceles are surrounded by granulation 

tissue, because saliva irritates tissue and causes inflammation. The inciting cause of a 

mucocele is rarely identified, but trauma of a salivary gland or duct, for example due to choke 

chains or bite wounds, is probably the most common reason. Sialoliths, neoplasia or foreign 

bodies may also cause mucoceles. Although most mucoceles arise from the sublingual gland 

or duct, they may manifest as cervical, sublingual, or pharyngeal mucoceles. Cervical 

mucoceles are most common. 

 

- Cervical mucoceles are located at the intermandibular space or ventral neck region.  

- Sublingual mucoceles (Ranulas) are located inside the mouth in the sublingual area.  

- Pharyngeal mucoceles are located in tissue adjacent of the pharynx.  

- Zygomatic mucoceles are located ventral to the eye globe. They are caused by damage 

of the zygomatic gland or duct. 

 

Clinical presentation:  

Mucoceles are relatively common in dogs and Poodles, Dachshounds, German Shepherds, 

and Australian Silky Terriers have been desribed to be overrepresented. Mucoceles are rare in 

cats. Mucoceles do present as gradually growing, painless, fluctuant swellings. Depending on 

the site they occur different symptoms can be present. Sublingual mucoceles may cause 

abnormal food uptake or oral bleeding. Pharyngeal mucoceles obstruct the pharynx and can 

cause dyspnea and dysphagia. Zygomatic 

mucoceles result in periorbital swelling and 

exophtalmus. 

 

Differential diagnosis:  

Abscess, foreign bodies, sialodenitis, tumors of 

salivary glands or lymph nodes, cysts 

 

Further diagnostic tests:  

A clear, yellowish or blood-tinged mucoid fluid can 

be aspirated, characteristic for saliva. Cytology with 

mucus-specific stain (periodic acid-Schiff) confirms 

the presence of saliva in unclear cases. Histology 



 page 18 

of the salivary gland and is performed if neoplasia is suspected. Histology of the wall of the 

mucocele does allow differentiation between mucoceles and cysts. Cysts have an epithelial 

lining, mucoceles don’t. 

In median located cervical mucoceles it can be difficult to determine the affected side. When 

the dog is placed in dorsal recumbency the fluid usually shifts towards the affected side. At 

surgery, the inner surface of the mucocele can be digitally palpated through a stab incision. 

The lining towards the unaffected side is usually smooth, whereas the lining towards the 

affected side is irregular and connections to the salivary gland may be felt. Sialography can be 

used in large dogs to determine the affected side and document the area of leakage (Fig. 2).  

 

Surgical anatomy: 

Dogs have four major salivary glands, the mandibular (red), the sublingual (yellow), the parotic 

(blue), and the zygomatic gland (green) (Fig. 3). The mandibular salivary gland is large and 

ovoid, and shares a common fascia with the sublingual gland. It is located between the 

linguofacial and maxillary veins as they merge into the external jugular vein. The sublingual 

salivary gland consists of a monostomatic and polystomatic part. Both the mandibular duct 

and the duct of the monostomatic part of the sublingual gland run towards the floor of the 

mouth and open on a small papilla lateral to the frenulum. The polystomatic part of the 

sublingual gland is located just below the submucosa along the mandibular duct and opens 

directly into the mouth.  
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Treatment: 

Although most mucoceles arise from the sublingual salivary gland, the close proximity 

between the sublingual and mandibular gland prevents surgical excision of only the sublingual 

gland without traumatizing the mandibular gland and duct. Treatment for cervical mucoceles 

therefore consists of surgical excision the monostomatic part of the sublingual gland and the 

mandibular gland. Sublingual mucoceles (ranula) are treated by marsupialization. Pharyngeal 

mucoceles can be treated by marsupialization or excision of the mandibular and sublingual 

gland. Treatment for zygomatic mucoceles consists in surgical excision of the zygomatic 

gland. 

 

Prognosis:  

The prognosis is excellent after excision of the affected gland. Glands may be resected 

bilaterally without causing clinical symptoms. Complications are uncommon (> 5%), and 

include seroma formation and recurrence of mucocele. Recurrence is due to incomplete 

excision of the affected salivary gland. 

 

 

Surgical excision of the sublingual and mandibular salivary gland 

 

1. The dog is positioned in lateral recumbency, with the head and neck extended and a pad 

placed under the neck in order to rotate the ventral aspect dorsally. 

2. The mandibular salivary gland is identified between the linguofacial and maxillary veins, as 

they merge into the external jugular vein. 

3. The skin is incised from the caudal edge of the angle of the mandibula to the the external 

jugular vein.  

4. The thin platysma muscle is divided. 

5. The common capsule of mandibular and sublingual gland is incised without damaging the 

branch of the second cervical that crosses the capsule. 

6. Blunt dissection of the glands from the capsule is started caudally. 

7. Branches of great auricular artery and vein enter the mandibular gland on the dorsomedial 

side. They are identified and ligated. 

8. The dissection is continued rostrally, following the sublingual gland and mandibular and 

sublingual ducts until the digastric muscle is seen. Be careful not do disrupt the thin ducts. 

9. The lingual nerve is identified, which courses across the ducts between the digastric and 

masseter muscle.  

10. The digastric muscle can be transsected (and later re-sutured) to improve visualization. 
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11. The mandibular and sublingual ducts are transsected and ligated just caudal to the lingual 

nerve (it does not matter if the ducts rupture before they can be ligated as long as all 

glandular tissue has been removed). 

12. One or two penrose drains are placed into the area of the former mucocele. 

13. The capsule, the platysma muscle, the subcuis, and skin are closed. 

 

 

Marsupialization of sublingual mucocele (ranula) 

 

1. The dog in placed in lateral or ventral recumbency with the mouth held open. 

2. An elliptical piece of mucosa and wall of the ranula is excised. 

3. The lining of the ranula is sutured to the sublingual mucosa, creating a wide opening. 

 

 

 

References and futher reading 

- Hedlund CS. Salivary mucoceles. In: Fossum TW: Small Animal Surgery 2002, 2nd Ed, 

Mosby, St. Louis. 

- Bellenger CR, Simpson DJ. Canine sialocoeles – 60 clinical cases. J Small Anim Pract 

1992; 33:376. 

- Spangler WL, Culbertson MR. Salivary gland disease in dogs and cats: 245 cases. J Am 

Vet Med Assoc 1991; 198:465. 
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Case 4: Spaniel with otitis externa and media 

Claudio Venzin Dr. med. vet. ECVS 

 

Case presentation 
 
Signalement: 
A seven year old, spayed female  
Cavalier King Charles Spaniel  
 
Anamnesis: 
The Cavalier King Charles Spaniel is  
presented for treatment of chronic otitis externa. 
Currently the dog is painful by manipulation of the ear  
since one week the dog showed a head tilt. 
 
General examination: 
A:22, P:110, T: 38.7, painful left ear, pruritus, head 
shaking, rubbing the ears, Horner Syndrom on the left 
side, head tilt also to the left side. 
 
 
 
Discussions 
 
Differential diagnosis 
 
 
 
 
 

 

Further  
Diagnostics 
 
 
 
 
 

 

Diagnosis 
 
 
 
 
 

 

Treatment options 
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A. Otitis externa 

 

The prevalence of otitis externa is 10-20% in dogs and 2-6% in cats. Miniature poodles, 

spaniels and fox terriers have the highest incidence in dogs. Dogs 5-8 years of age are more 

prone to otitis, this tendency may reflect an overall increased prevalence of skin disorder. 

Anatomy: The first part of the canal  is formed by the rolled auricular cartilage, which joins  

the short tube shaped annular cartilage to complete the canal. The annular cartilage is 

attached distally to the auricular cartilage and proximally to the petrous temporal bone by the 

ligament that permits limited mobility of the canal. The facial nerve crosses the ventral surface 

of the horizontal canal before being split up to innervate facial structures. 

 
Aetiology: the most common bacterial pathogen in otitis is staphylococcus intermedius . 

Malassezia is the most common organism cultured from ears in normal and diseased ears. In 

addition, allergy and trauma may also play a role in otitis externa. 

 

Pathophysiology: Inflammatory responses damage the superficial protective stratum 

corneum of the canal. Hyperplasia and hypertrophy of sebaceous and ceruminous glands 

occur. 

 

Clinical signs: Pruritus, head shaking, rubbing the ears, mild erythema, pain, exudate to 

purulent malodrous exudate, facial nerve paralysis, vestibular signs, heat tilt, 

temporomandibular joint infection, hearing loss. 

 

Diagnosis: Important is to determining whether the disease is an extension of systemic 

disorder or a localized problem. 

In sedation or anesthesia the ear will be examined with a otoscope and biopsy forceps 

(Cytological study, culture of the aural exsudate, allergy testing, endocrine evaluation, immune 

status). 

Radiography is of value to determine the extent of disease into the bulla 

 

 

Surgical Therapy: 

 

1) Vertical canal ablation: 

Indication: When the vertical canal is severely diseased but the horizontal canal is normal. 

This  result in less postoperative exsudation and pain and provide better cosmetic appearance 

of the ear than lateral ear canal resection. 
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2) Total ear canal ablation (TECA) 

Indication: Chronic otitis externa, that has failed to respond to appropriate medical 

management, in cases of severe calcification and ossification of the ear cartilage, in case of 

severe epithelial hyperplasia extending beyond the pinna or vertical ear canal, or severely 

stenotic ear canal as in neoplasia of the horizontal canal. It is important to combine TECA with 

a ventral bulla osteotomy. 

 

 

B. Otitis media 

 

The primary function of the middle ear is the conduction of sound waves entering the external 

auditory meatus across its air filled cavity to the fluid filled inner ear, in which are found the 

receptor cells of the cochlea.    

 

Pathophysiology: In the dog, otitis media is most commonly the consequence of a 

descending bacterial ingress through the intact tympanic membrane as the sequel to chronic 

otitis externa.  

 

Clinical signs: head shaking, pain, head carried lower on the affected side with unilateral 

disease, head tilt if vestibular disease is associated. Otitis media may affect any of the nerves 

exposed within the tympanic chamber; facial nerve palsy; Horner syndrome (includes ptosis, 

miosis, enophthalmos, protrusion of the third eyelid), parasympathetic fibers palsy. 

 

Diagnosis: Histological, cytological and microbiological examination from the tympanic 

chamber by myringotomy, this is not readily available in most cases and a presumptive 

diagnosis is reached through a combination of otoscopic examination and diagnostic imaging 

(Rx,CT,MRI). 

 

Anatomy: The cavity has dorsal, middle and ventral compartments and is lined with 

respiratory mucosa contiguous through the auditory tube with that of the nasopharynx. The 

tympanic nerve (part of the facial nerve mixes with vagal branches) passes through the 

tympanic cavity. Sympathetic postganglionic fibers arise from the cranial cervical ganglion 

located deep to the bulla and pass to the eye to supply the smooth muscle of the dilator 

pupillae and the third eyelid.  

 

Therapy: In dogs, chronic otitis externa is the most common cause of middle ear disease. The 

lateral approach permits access to the external meatus.  Additionnally, a ventral bulla 



 page 24 

osteotomy can be performed to remove all epithelium in the bulla. It is important to make a 

large  bulla osteotomy for a good drainage of the bulla. 

Recurrency or fistulation are common complications after bulla osteotomy. 

 

 

 

Instruction for the exercise: 

 

Vertical canal ablation: (figure 1) 

 

Clip the entire side of the face and both sides 

of the pinna. Gently flush the ear and remove 

as much debris as possible. Position the 

animal in lateral recumbency with the head 

elevated on a towel and prepare the pinna and 

surrounding skin for aseptic surgery. 

A T-shaped incision with the horizontal 

component parallel and just below the upper 

edge of the tragus is made. From the midpoint 

of the horizontal incision, a vertical incision that 

extends to the level of the horizontal canal is 

performed. Continue the horizontal incision 

through the cartilage around the external 

auditory meatus with a scalpel blade. During 

dissection, stay as close as possible to the cartilage of the ear canal to avoid damaging the 

facial nerve. Free the entire vertical canal from all muscular and fascial attachments. Transect 

the vertical canal ventrally 1-2cm dorsal to the horizontal canal and submit it for histologic 

examination. Incise the remnant of the vertical canal cranially and caudally to create dorsal 

and ventral flaps. Reflect the ventral flap downward and suture it to the skin for a drain board 

using absorbable or nonabsorbable monofilament sutures. Suture the dorsal flap to the skin 

and close the subcutaneous tissues with an absorbable suture material, then close the skin in 

a T shape. 

 

 

 

Figure 1: lateral ear canal ablation 
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Total ear canal ablation (TECA) (figure 2) 

 

Positioning, the aseptic preparation and the 

approach are the same as before. After preparation 

of the vertical and horizontal canal, identify the 

facial nerve as it courses caudoventrally to the 

horizontal canal. Excise the horizontal canal 

attachment to the external acoustic meatus with 

scalpel blade. Be careful to avoid damaging the 

facial nerve! Use a curette to carefully remove 

secretory tissue that is adherent to the rim of the 

external acoustic meatus. Be sure to remove all 

epithelial tissues in this region, otherwise chronic 

fistulation will occur. Close the subcutaneous 

tissues with absorbable sutures and close the skin 

in T shape. Use a new ventral exit for a Penrose® 

drain or use closed suction drainage. 

 

 

Lateral bulla osteotomy (figure 3)  

 

Perform a total ear canal ablation, as it  was 

described before. Then, the lateral and ventral 

parts of the bulla are removed carefully with a 

rongeur. A curette is used to remove infected 

material, however avoid curetting in the dorsal or 

dorsomedial area of the tympanic cavity to avoid 

damage to the  inner ear structures. 

 

 

Ventral bulla osteotomy (figure 4) 

 

The dog will be placed in dorsal recumbency. Prepare a generous area surrounding the angle 

of the mandible for aseptic surgery. Palpate the bulla caudal and medial to the vertical ramus 

of the mandible. Draw an imaginary line connecting the mandibular rami and a second 

imaginary line along the axis of the ventral aspect of the head. Make a 7-10 cm incision 

parallel to the midline of the dog and centered 2 cm towards the affected side from where 

these imaginary lines intersect. Incise the palatysma muscle, retract the linguofacial vein if 

Figure 3: lateral bulla osteotomy 

Figure 2: total ear canal ablation 
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necessary and deepen the incision by bluntly dissecting the digastricus muscle from the 

hyoglossus and styloglossus muscles. Avoid damaging the hypoglossal nerve, located on the 

lateral aspect of the hypoglossus muscle. Spread the digastric and glossal muscles and retract 

them from the bulla. Palpate the bulla craniomedial to the corniculate process of the hyoid 

bone and caudomedial to the angle of the mandible. Use a Steinmann pin to make a hole in its 

ventral aspect. Enlarge the opening with a small rongeur. In cats, be sure to examine both 

compartements of the bulla. A curette is used to remove infected material but avoid curetting 

in the dorsal or dorsomedial area of the tympanic cavity to avoid damage to the  inner ear 

structures. Place a fenestrated drain tube in the cavity and exit it through a separate stab 

incision. 
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Figure 4: ventral bulla osteotomy 
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Case 5: Jaw fracture treatment in dogs 
Daniel Zulauf, med. vet. 

 

 

Case presentation 
 
Signalement: 
Mixed breed, 4 years old, female spayed 
 
Anamnesis: 
Hit by car 
 
Examination: 
A 40, P 120, T 38.9, MM normal, CRT <2” 
Bleeding from the mouth, swelling around the lower jaw, hematoma below the left eye 
 
 
 
 
Discussions 
 
 
Differential 
diagnosis 
 
 
 
 

 

Further 
diagnostics 
 
 
 
  

 

Diagnosis 
 
 

 
 
 
 
 
 

Treatment 
options 
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Fractures of the jaws 

 

Fractures of the jaws are usually caused by automobile or other forms of trauma and are 

characterized by swelling, deviation of the segments, malocclusion of the teeth, and blood-

stained saliva. Most fractures are open and contaminated or infected. Mandibular fractures are 

more common than maxillar fractures. The most common fracture location in dogs is the 

mandibular body. 

 

Diagnosis is usually based on a history of 

trauma, sudden onset, appearance, and a 

palpable fracture. Radiography is helpful in 

discerning fracture lines and displacement, 

but fracture lines can be difficult to see and 

to orient radiographically. Therefore, a 

computer tomography study sometimes is 

indicated, especially in dogs with multiple 

jaw fractures. 

 

The objective of treatment should be restoration of functional occlusion by fixation that allows 

the animal to have sufficient use of the 

mouth to eat and drink following reduction 

and fixation. Treatment varies considerably, 

and in many cases, some type of internal 

fixation is indicated. The tension band side 

of both jaws is the alveolar border, and 

fixation should be applied  as close to this 

side as possible. Bone fragments are 

replaced in the reduction process and are not discarded, if possible. Realignement is usually 

best checked with the jaw closed and the teeth occluded. Following reduction and fixation, the 

torn gingiva is sutured to keep food and contaminants out of the wound.  

 

Treatment options for mandibular body 

fractures include tape muzzle coaptation, 

wires, external fixators, intra-oral splints 

and plates.  

In general, healing is rapid (3 to 5 weeks) in 

the rostral mandible, but more delayed (4 

to 17 weeks) in the caudal region. 
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Instructions for the exercise:  

Interdental and interfragmentary wiring of a mandibular body fracture 

 

1. The body of the mandible  is  

approached by an incision over 

the ventral border, or by 

incision and elevation of 

gingival tissue. 

 

2. Wiring around the crowns of 

the teeth near the gingival 

margin works best when there 

is a solid tooth on each side of 

the fracture line. The wire 

functions as a tension band, 

and the ventral cortex must be 

intact to buttress the 

compression forces. The guide 

hole is made with a small Kirschner wire and a pin chuck. The wire is passed through 

gingival tissue, with no attempt made to elevate the soft tissue. The twisted ends 

should be kept of the labial side of the gum, and must be carefully bent flat with the 

gum to ensure no soft tissue irritation. 

 

3. Additional stability can be added to interdental wiring by supplementing it in some 

oblique, multiple, and noncomminuted unstable fractures with simple interrupted wire 

fixation placed ventrally on the 

mandible. The fragments are 

drilled with a Kirschner wire, so 

that the inserted wire crosses 

the fracture line at a right 

angle.  

 

 

References: 

 

Piermattei, Flo: Small Animal Orthopedics and Fracture Repair, 3rd edition 
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Case 6: General topics on head trauma, stabilization, anesthesia, 
postoperative care 
 
Karin Kalchofner, Dr. med. vet. 
Katja Voss, Dr. med. vet. ECVS 
 

A) Case presentation: Dog with brain trauma  
 
Signalement/anamnesis 

- Husky, 6 weeks old, female 
- Bitten by adult dog 

 
Clinical examination 

- T 38.3°C 
- HR 120, RR 50, MM pale, CRT 3 sec 
- Edema dorsal skull and around left eye 
- Bleeding from nose, skin wounds 
- Non-ambulatoy 

 
Neurological examination 

- Stupor 
- Opistononus, intermittent extensor rigidity 
- Mydriasis, papillary light reflex reduced 

 
Computed tomography (Fig. 1) 
 
 
 
Discussion 
 
Initial stabilization 
 
 
 
 

 

Interpretation of 
neurological symptoms and 
computed tomography 
findings 
 

 

Anesthesia 
 
 
 

 

Surgery 
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Initial stabilization of patients with head and brain trauma 

 

Brain trauma may cause primary damage to the nervous tissue and intracranial blood vessels. 

Additionally, secondary pathophysiological mechanisms result in hypoxia, ischemia, edema, 

and elevation of intracranial pressure minutes to days after the injury. Treatment is aimed at 

reducing these secondary complications by 1) Preservation of cerebral blood flow (CBF) and 

cerebral perfusion pressure (CPP) and 2) Preservation and treatment of elevation of 

intracranial pressure (ICP) and brain edema. 

 

1) Stabilization of respiratory and cardiovascular function has major priority in the treatment of 

head injured patients in order to ensure preservation of CBF and brain oxygenation. Mean 

arterial blood pressure (MAP) should be maintained between 70 and 110 mmHg, because 

cerebral trauma can result in loss of the autoregulatory processes within the brain, and both 

reduction and elevation of arterial blood pressure may disturb cerebral blood flow. Fluids are 

administered in shock doses until MAP is normal. If large volumes of fluid are necessary to 

rescuscitate the patient, hetastarch or hypertonic saline are added to crystalloid solutions, in 

order keep the fluids in the vessels. Most animals with head trauma die as a consequence of 

brain hypoxia. Oxygen supplementation is therefore indicated (oxygen cage, intubation and 

ventilation in comatous animals). 

 

2) Treatment is also aimed at preventing or reducing elevation of ICP and cerebral edema. 

Close monitoring of patients with head trauma is essential. When worsening of the 

neurological functions occurs during the treatment course, elevation of ICP and brain edema 

should be suspected. Common clinical signs for an elevation of ICP include deterioration of 

mental state, loss of cranial nerve function, especially pupil size and responsiveness to light, 

loss of body posture, and changes in breathing pattern. Elevation of ICP may also result in 

bradycardia due to the Cushing reflex. Hyperventilation reduces mean arterial carbon dioxide 

(CO2) tension, and decreases ICP by causing vasoconstriction (see also anesthesia). The 

patient’s head is elevated 30° without obstructing the jugular veins in order to facilitate venous 

back-flow. The jugular vein is not used for obtaining blood. Mannitol is the most effective drug 

to rapidly decrease ICP and its effects last 2-4 hours. It is indicated if the patient shows 

deterioration of neurological function during treatment. A dose of 0.5–1g/kg BW is 

administered over 20 minutes.  

 

Recently, the administration of methylprednisolon was shown to enhance mortality in human 

patients with brain trauma, and the use of corticosteroids is not recommended anymore in 

patients with brain trauma. Patients presented in an excitatory state or status epilepticus 

intravenously or rectally applied diazepam may be used. Phenobarbital can be necessary in 
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some cases to control seizure activity, and may be continued for several days. Pentobarbital 

or Propofol activity may be indicated to achieve rapid cessation of seizure activity as onset of 

Phenobarbital effects may take up to 30 minutes. Phenobarbital may further be beneficial by 

lowering the metabolic demands of neurons and reducing cerebral arterial pressure.  

 

Anesthesia for patients with head and brain trauma 

 

As in the preoperative period it is important to preserve CPP during anesthesia.  

 

CPP= MAP-ICP 

MAP= mean arterial blood pressure; ICP (can be replaced by CVP (central venous 

pressure))  

 

A low CPP increases the risk for ischemia of the brain; ideally it is > 70 mmHg. ICP ranges 

from 5-15 mmHg in the healthy individuals. In the normal animal, cerebral blood flow stays 

fairly constant as long as MAP is between 60 and 140 mmHg. Because this autoregulation is 

less efficient under anesthesia, CBF is best maintained at normotension. In anesthetized 

patients with intracranial lesions, it is crucial to monitor systemic blood pressure and maintain 

it within normal limits by use of fluids, vasodilator drugs or positive inotropic agents. Two major 

physiological factors that influence ICP are CPP and CO2 tension (PaCO2). High PaCO2 levels 

cause cerebral vasodilation, low PaCO2 levels cause cerebral vasoconstriction. Patients that 

may have increased ICP should therefore be mildly hyperventilated to maintain PaCO2 at 30-

35 mmHg. The influence of PaO2 is much less dramatic. Only if the PaO2 decreases to < 50 

mmHg, vasodilaton is stimulated.  

 

Pharmacologic considerations: Phenothiazine (e.g. acepromazine) should be avoided 

because of their seizure-associated properties. Use of alpha2-agonists is controversial, they 

may decrease CBF. Opiods can be used, their direct effect on CBF and ICP are minimal. But 

one has to be careful with the opioid-induced hypoventilation, which is associated with an 

increasing PaCO2 and this in turn causes an increase in ICP. Looking at the injectable 

anesthetics, barbiturates and propofol have been found to be equally cerebroprotective. 

Ketamine should be avoided because of its convulsant activity.  Both halothane and isoflurane 

seem to cause cerebral vasodilation and may increase ICP. But at a given PaCO2  and depth 

of anesthesia, ICP is less with isoflurane than with halothane. Thus isoflurane is preferable if 

inhalation agents are to be used. In humans sevoflurane is the inhalant of choice, but it is not 

so widespread yet in veterinary anesthesia. Nitrous oxide (N2O) should be avoided in head 

trauma patients because of its vasodilating property. Another possibility to maintain anesthesia 
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is propofol as constant rate infusion (CRI). As propofol  causes respiratory depression it is 

necessary to ventilate these patients.      

 

In our patient we choose the following anesthesia protocol:  

Premedication: Buprenorphine  (14mcg/kg, IM) 

Sedation:  Midazolam (0.1 mg/kg IV, just before induction) 

Anesthesia induction: Propofol (to effect) 

Anesthesia maintenance: isoflurane in oxgen; CRI of fentanyl (5-10 mcg/kg/h). 

 

Infusion with 0.9% NaCl (5-10 ml/kg/h), administration of hetastarch 10% (5ml/kg/h) when 

mean ABP falls < 60 mmHg. If that would not help: hypertonic saline, plasma. Mannitol was 

administered once again during anesthesia, when a cushings reflex was obvious (Cushing’s 

reflex: Increased ICP → hypertension and reflex Bradycardia): 0.5 mg/kg, slowly over 20 

minutes (can be repeated every 6 hours). Monitoring was preformed as usual (Pulsoximetry, 

electrocardiogram, capnography, blood pressure); the dog was slightly hyperventilated from 

the beginning to decrease his EtCO2 to 30-35 mmHg. Another parameter measured 

regularly was blood glucose.  At the end of surgery buprenorphine was administered once 

again. This is important because a calm recovery phase is crucial in these patients, any kind 

of stress and pain would increase the ICP.  And the dog was early extubated to reduce the 

risk of coughing and sneezing (-> ICP �).  

 

 

Surgery for brain trauma 

 

Surgical intervention is indicated in patients with brain trauma if neurological functions 

deteriorate or do not improve despite appropriate medical and supportive therapy. Surgical 

decompression is also indicated to remove compressive lesions, such as bone fragments from 

impression fractures or sizable 

hematomas.  Computed tomography 

is most helpful in diagnosing such 

lesions. A craniotomy and durotomy 

allow the brain tissue to expand, 

therefore reducing ICP.  

 

Rostrotentorial craniotomy / 

craniectomy is used to expose the 

cerebrum. If bilateral rostrotentorial 

craniotomy is performed, a strip of 
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bone is preserved on the dorsal midline in order to protect the dorsal sagittal venous sinus. 

The craniectomy is performed directly over the site of compression (bone fragments, 

hematomas) identified on radiographs and computed tomography or MRI scans. The patient is 

placed in sternal recumbency with the head in an elevated position in order not to obstruct the 

external jugular veins. After the skin incision the fascia of the temporal muscle is incised along 

the external sagittal crest, and the temporal muscle is carefully reflected laterally. A 

craniectomy is performed with a high-speed pneumatic burr around the fracture site (Fig. 2). 

The depressed bone fragments are carefully elevated off the brain with nerve hooks and are 

removed. The craniotomy site can be enlarged with rongeurs if necessary. The underlying 

dura and brain tissue are examined for hemorrhage. In the presence of subdural hematomas 

and in cases with elevated intracranial pressure the dura is incised carefully with a number 11 

blade, and is excised with fine ophthalmic scissors. Hematomas are removed by careful 

suction and separation of the hematoma from the underlying brain tissue. Hemostasis is 

performed with bipolar cautery or ligation to prevent reformation of hematomas. The defect is 

left open. 

 

A connective tissue membrane develops across the craniectomy defect, which is strong 

enough to protect the brain after 2 to 3 months. Until that time patients should be protected 

from hurting themselves in the area of the craniectomy. Prognosis is difficult to estimate for a 

specific patient, and depends on severity of neurological deficits and timing of therapy. 

Prognosis is favorable in patients with minor neurological dysfunctions, treated adequately 

soon after the injury. Patients with severe neurological dysfunction, such as stupor or coma, 

dilated unresponsive pupils, and loss of deep pain perception have a guarded or grave 

prognosis. If treatment is attempted in these patients it must be performed rapidly and 

aggressively and should include medical management and surgical decompression.  

 

 

References and further reading 
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in 10008 adults with clinically significant head injury. Lancet 2004; 364:1321. 

- Dewey CW. Emergency management of the head trauma patient. Principles and 

practice. Vet Clin North Am Small Anim Pract 2000; 30:207. 
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B) Case presentation: Cat with multiple head trauma 

 

 

Signalement/Anamnesis 
- Cat, 4 years old, neutered female 
- Hit by car 

 
Clinical examination 

- T 36.4° 
- HR 140, RR 60, MM pale, CRT 3 sec 
- Inspiratory dyspnea 
- Bleeding from nose 
- Cannot close mouth 
- Cleft palate 
- Symphyseal fracture mandibula 

 
Neurological examination 

- Depressed 
- Mydriasis, papillary light reflex normal 

 
Radiographs 
 
 
 
Discussion 
 
 
 
Initial stabilization 
 
 
 
 
 

 

Interpretation of 
radiographs 
 
 
 
 

 

Intubation for surgery 
 
 
 
 
 

 

Recovery from anesthesia 
and postoperative care 
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The principles of initial stabilization and anesthesia are the same as described above for the 

dog with brain traum, and include fluid rescuscitation, oxygen supplementation, analgesia, 

antibiotics (open fractures), and monitoring of neurological function.  

 

The anesthesia protocol in this case was:  

Premedication: buprenorphine (10 mcg/kg IV) 

Sedation: midazolam (0.1 mg/kg) 

Induction: propofol (to effect) 

Maintenance: isoflurane in oxygen; CRI of fentanyl (10 mcg/kg/h) 

Temgesic for recovery 

 

 

Pharyngeal intubation and recovery from anesthesia 

 

The main goal in patients with multiple mandibular 

and maxillar fractures is to restore dental 

occlusion. This may not be possible with a normal 

endotracheal tube in place, and other methods of 

intubation should be considered. Both pharyngeal 

and tracheal intubation may be used. Pharyngeal 

intubation does probably cause less morbidity and 

is our first choice for this indication. After induction 

of anesthesia, the endotracheal tube is first inserted normally to maintain the animal under 

anesthesia. The pharyngeal area is then palpated from orally with a finger or Mosquito 

forceps. The skin is then incised between the mandibular ramus and the hyoid bones (fossa 

piriformis). The opening is bluntly enlarged through the mucosa. The connector of the 

endotracheal tube is removed and the tube is directed through the incision with the help of 

Mosquito forceps. The connector is reattached to the tube. The mouth can now be closed to 

observe dental occlusion during surgery (Fig. 3). 

 

The most challenging part of anesthesia in cats with severe head trauma is the extubation and 

recovery phase, because pharyngeal and sublingual swelling can cause upper airway 

obstruction. Animals should therefore be observed and monitored very well in that phase. 

Appropriate analgesia, oxygen supplementation, and sternal recumbency can facilitate 

breathing. An anti-inflammatory dose of short acting corticosteroids can be additionally 

provided before extubation. The surgeon or anesthesist should be ready for re-intubation or 

tracheotomy if the cat becomes hypoxic.  
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Nutritional support 

 

Early postoperative nutritional support is an important feature in cats with head trauma. 

Enteral feeding can be provided via nasoesophageal tubes, pharyngostomy tubes, 

esophagostomy tubes, gastrostomy tubes, and jejunostomy tubes. Nasoesophageal tubes are 

easy to place without sedation or anesthesia, and do not cause additional trauma. Nutrition 

over a nasoesophageal tube can be provided for several days, which is usually sufficient in 

traumatized patients. In cats with obstructed nasal cavities due to head trauma, 

esophagostomy or gastrostomy tubes are preferred. Feeding through nasooesophageal and 

oesophagostomy tubes must be performed slowly in order to prevent vomiting and aspiration 

of food. 

 

Nasoesophageal feeding tube: 

Either polyurethan tubes or silicon feeding tubes can be used as nasoesophageal tubes. 5-

French sizes are used for most cats. Before tube insertion, a drop of lidocain is placed into the 

nares on the site chosen. The distance from the nares to the 8th intercostals space is 

measured to estimate length of tube insertion, and a respective point is marked on the tube. 

The tube is then inserted carefully into the ventral meatus and advanced slowly. The cats 

head should be hold in flexion during advancement of the tube in the pharyngeal area to 

reduce the risk of inadventent tube placement into the trachea. Most cats will swallow, before 

the tube is advanced through the proximal esophageal sphincter. The tube is then advanced 

up to the previously marked point and the secured to the skin with super glue. Correct 

positioning of the tube is checked by injection of sterile saline. Coughing should occur if the 

tube is inserted in the trachea. Some tubes have radiodense markers and radiographs can be 

used to visualize adequate tube position. A nasoesophageal tube may also be placed in 

anesthesia, for example right after surgery. Direct visualization of the tube disappearing 

through the esophageal sphincter can then be used as a control additionally. Only liquid food 

can be introduced through these small tube sizes. 

 

Oesophagostomy feeding tube: 

Esophagostomy tubes are usually well tolerated and allow enteral feeding for a prolonged 

period. Tubes larger than 16 French do also allow feeding with blended diets mixed with 

water. Insertion of a oesophagostomy feeding tube is describe in the handout of the basic 

course.  
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Calculating food requirements? 

There are several equations that can be used to calculate resting energy requirements (RER), 

although there are many factors and individual differences in a patient’s true metabolic 

requirement. Protein content of the selected food should compromise 5-7.5 g/100 kcal for 

dogs and 6-9g/100 kcal for cats.  Veterinary products designed for the nutritional support of 

veterinary patients that meet these guidelines include for example Hills’® feline a/d, canine i/d, 

and feline and canine Clinicare®. The following formulas are adequate for the calculation of 

resting energy requirement (RER):   

 

Dogs:  < 2 kg: RER kcal/d = 70 x bodyweight (kg) 0.75  

            > 2 kg: RER kcal/d = [30 x bodyweight (kg)] + 70     

Cats:                RER kcal/d = 40 x bodyweight (kg) 

 

Postoperative calorie requirements are slightly higher than the RER in traumatized animals. 

Calorie supplementation should include RER multiplied by an injury/illness severity factor:  

 

RER x 1.0 -1.2 for non-stressed anorexic cage rested patients 

RER x 1.2 -1.5 for postoperative patients, and for patients with trauma and sepsis 

 

Enteral feeding may have to be started in smaller than the calculated quantities, especially if 

animals have been anorectic for several days. One third of calculated calorie requirements are 

fed the first day, two third the second day, and the full dose from the third day on.  

 

 

References and further reading 

- Fossum TW. Small Animal Surgery, 2nd edition, 2002, Mosby Inc, St. Louis 
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Case 7: Canine chronic frontlimb lameness 
Daniel Koch, Dr. med. vet. ECVS 
Stefan Grundmann, Dr. med. vet. ECVS 
 

 

Case presentation 
 
Signalement: 
Golden retriever, 7 years, female spayed, a little bit obese 
 
Anamnesis: 
Since 8 weeks intermittend lameness of right frontlimb. 
Analgetics gave temporary pain relief.  
 
 
General examination: 
A 20, P 120, T 38.5, MM normal, CRT 2” 
 
Orthopedic examination: 
- pain on extension of the elbow 
- pain on flexion of the carpal joint 
 
 
 
Discussions 
 
 
Differential 
diagnosis 
 
 
 
 

 

Further 
diagnostics 
 
 
 
  

 

Diagnosis 
 
 

 

Treatment 
options 
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Tenosynovitis of the abductor pollicis muscle 

 

Chronic lameness of the forelimb in dogs with a firm swelling at the medial aspect of the 

antebrachiocarpal joint can be caused by a tenosynovitis of the abductor pollicis longus 

muscle (APL). Extensive friction causes fibrotic thickening of the tendon sheath associated 

with pain and functional impairment. The primary cause of the disease is overstraining of the 

tendon, which then leads to inflammation. Proliferations of bony structures impairing further 

free gliding movement of the tendon are present in all chronic cases.  

 

The dogs affected are mainly large breed dogs of varying ages. All of them show lameness of 

different degrees, which are most severe after rest and are exacerbated by vigorous exercise. 

Consistently, the affected limbs show a firm swelling medial to the antebrachiocarpal joint. The 

carpus shows various degrees of restricted mobility and is painful in passive flexion in all 

cases. 

 

Radiographic changes are seen with 

chronicity of the disease. Bone 

proliferations are present at the 

dorsomedial aspect of the styloid process 

of the radius in the area of the 

fibroosseous canal of the APL. Severity of 

these findings does not correlate with the 

clinical signs. Because of little fluid 

accumulation, centesis and ultrasonic 

examination have not been helpful so far. 

 

Initially an injection of corticosteroids is 

given in the tendon sheath of the APL. The 

mediodistal radius above the swelling is 

clipped and aseptically prepared. A 24-

gauge needle is advanced proximally 

underneath the palpable tendon groove 

along the tendon sheath. While withdrawing 

the needle along the tendon sheath, 0.5 ml 

methylprednisolone acetate (40 mg/ml) are 

injected and the area of infiltration massaged to distribute the medication. The carpus is 

immobilized with a splint for three weeks. If there is clinical improvement, the treatment is 
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repeated. If there is no improvement during the first three weeks, or if the result is still 

unsatisfactory after a second treatment, surgical release of the tendon is recommended 

 

 

Instructions for the exercise:  

Surgical release of the tendon of the abductor pollicis longus muscle 

 

1. The dog is placed in lateral recumbency. The APL arises as a strong triangular muscle on 

the lateral surface of radius, ulna and interosseous membrane. Its terminal tendon is 

enclosed in a synovial sheath, crosses the tendon of the extensor carpi radialis muscle 

and passes the medial sulcus of the radius under the medial collateral ligament. 

2.  The tendon of the APL is exposed through a longitudinal skin incision over the styloid 

process of the radius.  

3. After blunt dissection the terminal tendon is identified 

4. The thickened synovial sheath is incised longitudinally in order to visualize the tendon 

5. Fibrous and osseous tissue reactions are extensively excised with a rongeur until a free 

gliding movement of the tendon is achieved 

6. A modified Robert Jones bandage is applied for seven days postoperatively, and activity is 

restricted to leash walks for three weeks 
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Case 8: Canine with acute frontlimb lameness 
Karin Hurter, Dr. med. vet.  

 
Case presentation 
 
Signalement:   
“Branco” 
Black Forrest Bloodhound, m, 1,5y.,  
 
Anamnesis: 
Has been in a dogfight two hours ago. Now is acutely  
lame on right front limb. There is a bite wound in the  
carpal region and a axial deviation. 
The dog was referred from the private veterinarian 
with a carpal bandage. 
 
 
General examination: 
A 18, P 170, T 39.1, MM normal, CRT 2”, BW: 29kg 
 
Orthopedic examination: 
-  not weight bearing on right front limb 
-  bite wound in the carpal region 
-  on palpation crepitus and pain in the carpo-

metacarpal joint region 
-  instability of carpus palpable 
 
 
 
Discussions 
 
Differential 
diagnosis 
 
 
 

 

Further 
diagnostics 
 
 
 
 
 

 

Diagnosis 
 
 
 

 

Treatment 
options 
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Medial carpal instability, ligamentous reconstruction 

Healing of ligaments 

Healing of joint capsule defects and collateral ligament ruptures occurs through invasion of the 

defect with blood vessels, inflammatory cells, and fibroblast from the surrounding tissues. 

During the first two weeks the defect is filled with granulation tissue. After another 2 to 4 

weeks fibrous scar tissue is built, which is strong enough to withstand tensile forces. With time 

(months) the collagen fibers orientate themselves in a longitudinal direction. The longitudinal 

orientation results in better resistance to tension. This process of remodeling needs some 

amount of tensile stress across the wound. Additional joint stability is obtained by periarticular 

fibrosis and thickening of the joint capsule. Excessive periarticular fibrosis is unwarranted 

because it reduces range of motion.  

 

Ligament sprains 

Disruption of the joint capsule and joint ligaments may cause joint instability or joint luxation. 

Joint instability is often also referred to as subluxation and is usually due to sprain or rupture of 

one of the joint ligaments and the joint capsule. Joint luxation is defined as complete loss of 

contact between the adjacent joint surfaces. It occurs if several of the joint stabilizers, usually 

several ligaments and the joint capsule, are disrupted.  

Ligament sprains are classified into 3 categories: 

 

Grade 1: Relatively few collagen fibers are damaged. They cause relatively mild clinical 

signs, which are usually self-limiting. 

 

Grade 2: More damaged collagen fibers, more extensive hematoma, and marked 

functional deficit. 

 

Grade 3: Partial or complete disruption or avulsion of the ligament. Function is 

completely lost and vigorous treatment is needed to resore function. 

 

Diagnosis of joint instability or subluxation requires thorough knowledge of the regional 

anatomy, and normal range of joint motion. The joint is carefully palpated to detect pain, joint 

effusion, and periarticular swelling. Crepitation may be felt during manipulation. Range of 

motion is tested and the joint is manipulated in order to stress the individual ligaments. 

Radiographs are performed to rule out articular fractures. Stress radiographs are helpful to 

confirm the diagnosis of ligament injuries and to document the site of the instability. This is 

especially true for the diagnosis of ligament sprains in joints with several joint rows, where it is 

difficult to determine the exact localization of instability. 
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Grade 1 ligament sprains or stable grade 2 ligament sprains can be treated conservatively. 

Restriction of activity is all that is needed for grade 1 sprains. For stable grade 2 sprains a 

splinted bandage is applied for 2 or 3 weeks. Complete healing of the ligament may take 2 or 

3 months and activity should restricted during that time period. Collateral or intraarticlar 

ligament rupture resulting in joint instability should be stabilized surgically in small animals. 

Conservative management cannot be planned as exactly as in humans and most animals start 

weightbearing soon after the injury. Although fibrous healing will ultimately result in a stable 

joint in most of the cases after months, prolonged joint instability will promote degenerative 

joint changes. Collateral ligaments are repaired directly. Intraarticular ligaments, such as the 

cruciate ligaments, have low healing capabilities. Their function is therefore usually imitated by 

performing extraarticular stabilization techniques.  

 

General treatment principles 

The shreaded collateral ligament ends are apposed with sutures if possible. A fine 

monofilament late or non absorbable suture material is usually used. There are several suture 

patterns desribed for ligaments. In order to protect the ligament suture from pulling out, a 

collateral ligament prosthesis is usually applied as well. The ligament prosthesis consists of a 

figure-of-eight suture anchored between two screws. Non-absorbable multifilament suture 

materials, such as ethibond, provide good stability, but are at risk to become infected. They 

are never used in open wounds. Either non-absorbable or late absorbable monofilament 

suture material usually provides sufficient stability. The screws have to be placed at the 

anatomical insertion sites of the ligament in order to respect the center of motion of the joint. If 

the ligament prosthesis is not applied in an anatomical correct position it is subject to 

abnormal loads and is at risk for early breakage. Instead of using screws to anchor the suture 

sling a tunnel technique has also been described for repair of talocrural collateral ligament 

repair. For the tunnel technique holes are drilled through the bone and the suture is guided 

through those holes. However, this does usually not respect the normal course of the 

ligaments. 

 

Open joint injuries 

Open joint injuries are surgical emergencies. There is a high risk of septic arthritis developing 

if not treated appropriately. Septic arthritis is a devastating condition, resulting in degeneration 

and even total destruction of the articular cartilage. As in open fractures wound debridement 

and lavage is best performed in a time period of 6 to 8 hours. General anesthesia is usually 

necessary for wound debridement.  

Wound debridement is performed under aseptic conditions in order to avoid introduction of 

additional bacteria. The hair around the injury is clipped, while the wound is protected with a 

sterile lubricating jelly. Obviously avascular tissue is excised. If the joint space is not readily 
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visible, the wound is enlarged. The joint is explored and foreign bodies and blood and fibrin 

clots are removed. Samples for bacterial culture and sensitivity testing are obtained. The joint 

is copiously lavaged with sterile Ringer’s solution. It is not clear how much lavage is needed, 

but we suggest flushing the joints with around half a liter to a liter. The joint is left open and a 

sterile wet-to dry bandage is then applied. The bandage may either be splinted for stabilization 

or a transarticular external skeletal fixator is applied. The wound is allowed to heal by second 

intention under daily sterile bandage changes. If stabilization procedures are necessary they 

are delayed until the whole wound is covered with a healthy looking granulation bed. 

Monofilament absorbable suture material should be used for collateral ligament repairs in 

open injuries. At the time of surgery an arthrocentesis is performed to evaluate the synovial 

fluid for cytological signs of septic arthritis and to repeat the bacteriological culture. 

Prognosis largely depends on type and severity of the injury, contamination grade at 

admission, and development of septic arthritis. With adequate and aggressive treatment a well 

functioning joint can be achieved many times, although postoperative osteoarthritis will 

develop to different degrees in all patients. 

 

 

Anatomy 

Ligaments of the carpal joint 
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Instructions for the exercise:  

 

A. Reconstruction of the medial carpal collateral ligament (Karin Hurter) 

 

1. The dog is placed in right lateral recumbency.  

2. Aseptic preparation of the surgical field for a medial approach 

3. Surgical approach to the medial collateral ligaments 

4. Positioning of 2.0 cortical screws of the origin and insertions sites of the medial 

collateral ligaments 

5. Insertion of ligamentous prosthesis  (Prolene 1) 

6. Closure of the surgical approach 
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B. Corticocancellous bone graft harvest from the wing of the ilium (Tomas Guerrero) 

 

1. The patient is placed in lateral recumbency. 

2.  A 5-cm incision is performed from the cranial border of the wing of the ilium, equidistant 

from the dorsal and ventral borders of the wing, in a caudal direction towards the greater 

trochanter. 

3.  Subcutaneous tissue covering the middle gluteal muscle is sharply incised. 

4.  The middle gluteal muscle is penetrated with a periosteal elevator at the cranial limit of the 

ilium and elevated subperiosteally toward the greater trochanter. With the tip of the 

elevator in contact with the ilium, the handle of the elevator is raised to a position 

perpendicular to the ilium causing a separation of the fibers of the middle gluteal muscle 

parallel to the incision. 

5.  A Gelpi retractor is used to keep the incision open.  

6.  A sharp, curved gouge is used to penetrate the lateral cortex at the cranial wing of the 

ilium and to cut corticocancellous strips parallel to the skin incision. 

7.  A curette is used to harvest cancellous bone graft from the dorsal portion of the ilial wing. 

8.  Fascia, subcutaneous tissue and skin are closed. 
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C. Carpal panarthrodesis with a medially applied plate (Tomas Guerrero) 

 

1.  A 2.0 mm DC plate is axially bent and contoured over its reinforced mid-section to 

produce a 10° – 12° functional angle of carpal extension  

2.  The dog is placed in lateral recumbency with the affected limb lowermost. 

3.  A medial approach to the carpus is made, beginning over the distal third of the radius, and 

extending to the distal third of the second metacarpal bone. The tendon of the abductor 

pollicis longus muscle is transected and the 1st digit is amputated to facilitate plate 

placement. 

4.  The joint capsule and short carpal ligaments are incised to expose the joints leaving the 

short radial collateral ligament intact. A small Hohmann retractor is used to observe the 

joint surfaces. 

5.  Articular cartilage of all joint levels is removed using a small diameter powered burr until 

subchondral bone is exposed. Osteostixis is performed with a small drill.  

6.  The joint is positioned in 10° – 12° of extension and a 2.7-mm DCP is applied as a 

compression plate on the medial surface. The 1st screw is inserted  in the Radiocarpal 

bone, followed by 1 in the radius, 1 in the metacarpal bones, and then the remaining 

screws.  At least 3 are  inserted in the radius, 1 in the radial carpal bone, and 3 in the 

second and third metacarpal bones. 

7.  Cancellous bone graft  is packed in the joint spaces. One or 2 strips of corticocancellous 

bone graft are placed over the prepared craniodorsal surface of the joint between the 

distal aspect of the radius and the proximal metacarpal area. 

8.  surgical wound is closed. 
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Case 9: Canine chronic hindlimb lameness 
Constantin Post, Dr. med. vet.  

 

Case presentation     

Signalement:  
Labrador retriever, 3 years, male  

Anamnesis: 
Since 5 month intermittend lameness 
of right hindlimb, stiff gait, worsens 
after exercise. Analgetics gave 
temporary pain relief.  

General examination: 
A 24, P 65, T 38.5, MM normal, CRT 
2” 

Orthopedic examination: 
- pain on extension of the hook 
- pain on flexion of the hook 
- periarticular swelling 
- reduced joint motion 
 

 
 
Discussions 
 
Differential 
diagnosis 
 
 
 
 

 

Further 
diagnostics 
 
 
 
  

 

Diagnosis 
 
 

 

Treatment 
options 
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Osteochondrosis dissecans (OCD) of the tarsus 

 

Osteochondrosis dissecans is caused by a disturbance in enchondral ossification that leads to 

cartilage  retention and thickening. Loss of chondrocytes deep in the cartilage layer 

(malnutrition) results in a cleft at the junction of calcified and noncalcified tissue forming a 

cartilage flap. Degenerative joint disease often is the final outcome.  

The aetiology is unknown but considered to be multifactorial with management, genetic, and 

nutritional interactions. Risk factors include age, gender, breed, rapid growth, and nutritient 

excess (primarily calcium). 

OCD commonly occurs in the shoulders (74%), elbows (13%), stifles (4%) and hocks (9%) of 

immature large- and giant breed dogs. Rottweilers and Labradors are overrepresented.  

In the talus the most common lesion is found on the plantar aspect of the medial  trochlear 

ridge. The lateral trochlear ridge is less commonly (25%) involved. 

 

 
 

Clinical signs develop between 4 and 8 months of age, however some dogs are presented 

middle aged. The dogs have uni- or bilateral hindlimb lameness, that improves after rest and 

worsens after exercise. The patient often stands with the tarsus hyperextended and a swelling 

of the joint is evident. If OCD lesion occur, all other joints are carefully inspected for further 

lesions. 

Complete radiographic assessment requires 

several projections. The radiographic evaluation 

remains difficult owing to superimposition of the 

tarsal bones. The radiographic information 

(location, size and number of fragments) for 

surgical treatment is rare. Radiographic signs of 

secondary degenerative joint disease usually are 

seen. CT reveals more acceptable information for 

planning surgery.  
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OCD is usually treated with a combination of medical and surgical (or athroscopical) 

approaches. Surgically treatment involves removal of the cartilage flap and debridement of the 

underlaying subchondral bone. In some cases the fragments of the talus are so big, that their 

removal results in joint instability; in such cases, a better solution could be to fix the fragment. 

Early surgical intervention gives a better prognosis. Most of the dogs surgically treated have a 

good limb function but are lame after exercise. 

  

Instructions for the exercise:  

Surgical release of the tendon of the abductor pollicis longus muscle 

 

The dog is placed in dorsal recumbency with the affected limb suspended. The surgical 

approach depends on the localisation of the lesion:  

• Lesions of the medial trochlear ridge are visualized performing a dorsomedial and/or 

plantaromedial approach � exercise 

• Lesions of the lateral aspect of the trochlear a reached performing a dorsolateral 

or/and plantarolateral approach. 

 

dorsomedial approach          plantaromedial approach 
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Case 10: Dog with hindlimb lameness (distal extremity) 
Christian Schwandt, Dr. med. vet 

 

 

Case presentation 
 
Signalement:   Belgian shepherd 
 
Anamnesis: hit by a car 6 hrs ago 
 
General examination: general examination without 
anormalities 
 
Orthopedic examination: non-weight bearing 
lameness hindlimb, instability and crepitation in the 
tarsal region, slight valgus position 
 
 
 
Discussions: 
 
 
 
 
Differential 
diagnosis 
 
 
 
 

 

Further 
diagnostics 
 
 
 
  

 

Diagnosis 
 
 

 

Treatment 
options 
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Luxation of the Os tarsi centrale towards dorsal, rupture of the dorsal ligaments 

 

 

Tarsal injuries: 

 

The tarsus is a complex structure and suspicion of an injury requires knowledge of the 

anatomical conditions and some specific tests to find out the right spot of injury.  

A detailed orthopedical examination is necessary to find and address the possible lesion. In 

general, the condition is painful and soon localized to the tarsus because these injuries are 

accomanied by lameness, soft tissue swelling and possibly joint instability, tarsal deformation 

and crepitus.  

 

 

A deep sedation or general anesthesia is necessary to perform a coprehensive examination 

and radiographs. The tarsus should be examined visually for deformation and it should be 

palpated carefully for crepitus and bone or bone fragment luxation. The affected tarsus should 

be flexed and extended, stressed towards medial and lateral in flexion as well as in extension, 

and the range of motion should be compared to that of the contralateral limb. Often 

radiographs help to determine the distinct spot of instability. At least two plains (d-p & m-l) and 

additionally oblique views are necessary. In case of palpated instability, stressed views 

towards dorsal and plantar or medial and 

lateral, help to visualize the hinging joint. A 

variety of different lesions are possible 

because of the complexity of the tarsus. Most 

common in small animals are injuries to the 

plantar ligament apparatus. A plantigrade gait 

of the affected stifle is noted. The plantar 

ligaments are located on the tension side of 
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the tarsus and require surgical arthrodesis of the affected joint spaces, because conservative 

treatment does not lead to a satisfactory outcome. Even little sprain and consecutive hinging 

of the affected joint does not heal with conservative treatment because the healing ligaments 

elongate under the constant effect of gravity on the tension side of the tarsus.  

 

An other common injury is collateral ligament tearing. A medial or lateral instability is noted at 

the affected joint space. In case of intact plantar ligaments, these injuries can be repaired with 

artificial ligament replacement by resuturing the torn ligament and augmentation of the fixation 

using screws and heavy surgical suture material.  

 

 

 

Dorsal instabilities and consecutive dorsal hinging are less subjected to forces while standing, 

because they are located on the compression side of the tarsus. These injuries usually do not 

need arthrodesis of the affected joint spaces. Temporary surgical fixation with an internal 

fixator (UniLock) shows good results. These implants act as a dorsal tension band, submitted 

to only small forces, and allow healing of the ligaments underneath the plate. Luxation or 

subluxation of tarsal bones should also be addressed surgically with screws, or screws and 

surgical wires, or an internal fixator (UniLock). 
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Fractures of tarsal bones always have to be addressed surgically, because continous 

movement will hinder the healing process, leading to callus and continous pain of the animal. 

Lag screws, cross wires, small plates and internal fixators are possible fixations for fractured 

tarsal bones, provided the plantar ligaments are intact.  

 

In case of massive comminution an artrodesis of the tarsus should be considered. After 

surgical interventions to the tarsus the leg should be placed in a splinted bandage for several 

days to weeks, depending on the initial injury. 
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Case 11: Chronic hindlimb lameness in cats 
Katja Voss,  Dr. med. vet. ECVS 

 

 
Case presentation 
 
Signalement and history: 

- 1.5 year old, male castrated cat 
- Problems with hindlimbs since several weeks 
- Progressively getting worse 
- Sleeps a lot, does not play 
- Cannot jump on chair or table 

 
General physical examination 

- Normal  
 
Orthopedic examination 

- Muscle hypotrophy hindlimbs 
- Shifts weight on forelimbs when standing 

(body builder appearance) 
- Lame on both hindlimbs, left side worse 
- Pain on manipulation of hip joints 

 
 
 
Discussion 
 
Differential diagnosis 
hindlimb lameness 
 
 
 

 
 
 
 
 

Interpretation of 
radiographs (Fig. 1) 
 
 

 
 
 
 
 

Treatment options 
 
 
 

 
 
 
 
 

Prognosis 
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Feline hip dysplasia 

 

The incidence of hip dysplasia in cats is reported to range from 6,6% to 32%. Hip dysplasia is 

more common in pure-breed cats than in domestic shorthair cats. Breeds reported or 

suspected to have a high prevalence for hip dysplasia include the Maine Coon, Himalayan, 

Siamese, Abyssinian, Devon Rex, and Persian breeds. The mode of inheritance most likely 

follows a multifactorial pattern. Although criteria for exclusion of cats from breeding programs 

have not been formulated yet, cats with hip displasia should not be bred. Clinical symptoms 

are usually discrete and include inactivity, reluctance to 

jump, muscle hypotrophy, and crepitation and pain on 

manipulation of the hip joint. A weak association between 

hip dysplasia and patellar luxation was found in one study.  

 

The most common radiological appearance of feline hip 

dysplasia is a shallow acetabulum and subluxation of the 

femoral head (Fig 2). Degenerative changes seem to 

develop later and to a lesser extend than in dogs. The most 

extensive proliferative changes involve the craniodorsal 

aspect of the acetabulum (Fig. 2). Remodeling of the 

femoral head and neck is usually absent or mild. 

When evaluating feline hip joints it should be considered that the normal acetabulum of cats is 

generally shallower than in dogs. Even a less than 50% coverage of the femoral head is not 

regularly associated with the development of coxarthrosis.  

 

Conservative treatment includes weigh reduction, pain medication and long-term application of 

slow-acting disease modifying agents (Cosequin®). Surgical treatment is considered if 

conservative treatment fails. Surgical treatment options include pectineus myectomy, the PIN 

technique (pectineus myecotomy, iliopsoas tenotomy, and neurectomy), and femoral head and 

neck excision. The PIN technique has been proven useful in dogs with hip dysplasia by 

reducing pain, at least temporarily, and by reducing dorsal subluxation of the femoral head. 

Studies should be undertaken to evaluate effectiveness of this technique in cats. Pectineus 

myectomy and the PIN technique can easily be performed bilaterally in one surgery, and 

femoral head and neck excision is still possible at a later date if necessary. Femoral head and 

neck excision should be reserved for cats with marked clinical problems. Although it is 

generally thought that cats do function well after femoral head and neck excision, around one 

third of cats remain slightly lame and have pain on hip manipulation.  
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Diseases of the femoral head and neck 

 

Slipped capital femoral epiphysis 

 

Slipped capital femoral epiphysis (feline capital physeal dysplasia syndrome, spontaneous 

femoral capital physeal fracture) is a disease of the femoral head and neck, typically occuring 

in castrated male cats at an age of 1 to 2 years. The disease may be unilateral or bilateral. 

The etiology is unclear but histopathological changes are consistent with delayed physeal 

closure or physeal dysplasia. The bone of both the epiphysis and femoral neck is viable. 

Castration does delay physeal closure especially in male cats. This delay in closure might 

predispose castrated cats for spontaneous capital physeal fractures due to prolonged loading 

of the physis. Overweight cats are at greater risk to develop spontaneous capital physeal 

fractures. Siamese cats were overrepresented in one study. 

Clinical signs include hind limb lameness, weakness, inability to jump, and muscle hypotrophy. 

Diagnosis is based on radiographic signs, which include capital physeal incongruity, 

displacement of the femoral epiphysis, and femoral neck resorption, osteolysis, and sclerosis.  

Without treatment the osteolytic and sclerotic changes in the metaphyseal bone increase with 

time and pseudarthrosis develops. Not enough cases have been described to suggest a 

specific therapy. In mildly or acutely affected animals without evidence of metaphyseal bone 

resorption and lysis, stabilization of the capital physeal fracture with small Kirschner wires may 

be an option. However, the disease is frequently diagnosed in an advanced stage with marked 

bony changes already present. Femoral head and neck excision is then the treatment of 

choice. Significant improvement of clinical signs can be expected after femoral head and neck 

excision. 

 

 

Femoral neck metaphyseal osteopathy 

 

A disease similar to the capital physeal dysplasia syndrome was described in 17 cats. As with 

physeal dysplasia, most of the cats were castrated males and presented with similar clinical 

signs at an age younger than 2 years. About half of the cases had bilateral disease, although 

sometimes the problem developed in the second limb at a later date. Radiographically, severe 

bone lysis of the femoral neck is evident and pathological fractures through the physis may 

also be observed. Histopathology showed bone necrosis, hemorrhage, vascular congestion, 

and the presence of reactive fibrous tissue. The author’s suggested that primary bone loss, 

similar to Legg Calve Perthes disease in dogs, resulted in secondary pathological fractures of 

the femoral neck. Considering the similarities between slipped capital femoral epiphysis and 

femoral neck metaphyseal osteopathy, it is possible that the two conditions reflect the same 
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disease at a different stage of chronicity and pseudarthrosis. Treatment of femoral neck 

metaphyseal osteopathy consists in femoral head and neck excision. 
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