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Respiratory system
The respiratory system consisting of the:
1- Conducting airway.    2-lungs.    3-pleural sac.     4-theoracic wall.
Those passage ways that conduct air into and out of lungs may be divided at the thoracic inlet into:
1-Upper airways are outside the thoracic.
2-lower airways are lies within thoracic cavity.
   The upper airways consist of, nostril (cranial nares), open from the nasal cavity to outside. 
Nasal cavity was separated from the mouth by hard palate, it is also divided into right and left halves by the nasal septum. Both halves of nasal cavity open into the nasopharynx through the caudal nares. Each half of the nasal cavity was subdivided into five passage ways. These are the dorsal nasal meatus, middle nasal meatus, ventral nasal meatus, nasopharyngeal meatus and common nasal meatus. 
The maxillary and frontal sinusitis is the common infection in large animals. The pharynx is functionally part of both the digestive and respiratory systems. Larynx, consist of several cartilage that help to maintain the air passage way through the cavity of the larynx .The trachea consist of a series of cartilages rings which are either incomplete dorsally or overlapping, attached to adjacent treacheal cartilage by annular ligaments. 
At the thoracic inlet the cervical trachea become the intrathoracic trachea which is the first part of the lower airway. Trachea continue within mediastinum to 5 or 6 intercostal space, divide into left and right principle bronchi. The thoracic inlet is bounded by thoracic vertebrae dorsally , first pair of ribs laterally and by the cranial sternum ventrally , the thoracic outlet was closed in the living animal by the diaphragm . Near the base of the heart , the trachea divides into right and left principle bronchi . Labor and segmental bronchi are the next lower divisions of the bronchial tree . Bronchioles terminate as they form respiratory bronchioles–alveolar ducts alveolar sac and alveoli.           
Upper respiratory tract
External nares(Nostril)
1. Trauma : Laceration of external nares have little effect on function but require attension from cosmotic purposes they heal by second intension. If wound full thickness using interrupted absorbable sutures in s.c.t and non-absorbable appositional closure of both the inner and outer epithelial surface. In severe blunt trauma may involve soft tissue and nasal bones such accidents usually occur when the animal runs into an objects such as a fence of sequel of such injuries is a variable degree of  stenosis of the nares due to fibrous tissue contracture .                                                            
Treatment:
a. Tracheostomy should consider if the animal is dyspnea.
b. A stent an either side of septum anchored together by through and through sutures of damaged septum extending from floor to normal height of nasal cavity.
c. Fixation of fractured bone. 
d. Antibiotic and non-steroidal anti-inflammatory agents are indicated in the post operation period.  

2.Tumor: Equine sarcoid and carcinoma are more common in external nares of horse , also papilloma and wart on skin of muzzle of horse. Local neoplasm by surgical removal or application of caustic material, while metastasis pad prognosis.                                                                                                 
3. Epidermal inclusion cyst (Atheroma): Is a sebaceous cyst form in the caudal portion of the false nostril in the horse. its development occur between the m.m lining of the false nostril deeply and the skin superficially may be unilateral or bilateral.                                                                                           
Clinical signs : a.spherical enlargement range from 2-5 cm in diameter .                      
                               b. Soft and flustuant  , nanpainful , relatively mobile in the subcutaneous tissue.                                                               
   Diagnosis :1. cl.s.                                                                                                         
                       2. Aspiration, fluid whitish – gray and odorless . It may be thick and  tenacious. These cyst are likely to be a congenital disorder resulting from the aberrant location of epithelial tissue.   
Treatment : 
a. Surgical drainage through the rostal and ventral aspects of the cyst from within the nostril by local infiltration of anaesthesia into the selected site followed by a(1)cm incision into the cyst is subsequently swabbed or flush daily with iodine until obliteration of the cyst by granulation tissue.           
b. The skin was incised immediately over the cyst, dissection continued around the cyst using scissor taken care not to penetrate the cyst wall. Once the cyst was delivered from the incision the s.c. space was obliterated with simple interrupted absorbable suture, skin apposition by horizontal mattress suture.                                                     
Nasal Septum
   Abnormalities of the nasal septum characterized by an increase in thickness or a deviation from normal position may potentially cause obstruction to airflow subtotal resection of nasal septum or complete resection.                                                                             
                        Indications of nasal septum resection
1. Necrosis of the nasal septum.
2. Tumor such as fibroma or fibro sarcoma.
3.Increase thickness which interferes will respiration .
4. Deviation from normal position leading to obstruction of airflow.
Diagnosis:               1.listening to the animal respire.
                                2.Detection of afoul odor coming from one or both nostrils.
                                3.Rhinolaryngoscope.
	
Treatment:
1.The surgical resection .
Nasal cavity
Obstructions of nasal cavity may cause by disease of the:
1. Mucosal surface such as polyps.
2. Nasal septum.
3. Nasal conchae.
4. Distortion of the paranasal sinuses.
A. Trauma: External trauma may result in fracture of facial bone specially the nasal bone.  
Clinical signs:   1. profuse bleeding from the nares may occur.
                           2. Subcutaneous emphysema may result from penetration of respiratory mucosa.
Diagnosis: 1. Clinical signs  2. x-rays.  
Treatment:
1. Subcutaneous facial wounds should be treated and a compression bandage applied on the region.
2. Fixation of fracture if needed.
3. Broad spectrum antibiotic.
4.Tetanus toxoid and phenylbutazone used to reduce posttraumatic swelling.

B. Fungal granuloma: The most frequent cause of fungal granuloma of the upper respiratory tract is Entamophthera coronata, usually associated with a bloody nasal discharge. The granulation tissue may be obstructed of airflow.
Diagnosis: 1. Direct or by endoscopic visualization of the lesion.
                  2. Confirmed by histopathology and fungal culture.
                    3. Clinical signs.
Treatment:
1. Surgical excision of the lesion.
2. Infiltration of the lesion by amphotericin B was suggested as the treatment of choice.

C. Neoplasm: Not commonly encountered most often include sq. cell carcinoma and fibroma.
Clinical signs: odorous serosanguinous or mucopurulent nasal discharge related to tissue necrosis .
Diagnosis: 1.Case history.
                  2.Cl.signs .
                  3.Histopathology .
Treatment : Surgical excision was recommended follow by cryosurgery of the base of 
attachment.

D. Nasal polyps: Usually originated from the m.m of the lining of the nasal cavity, and most commonly their attachment is on the lateral wall. Occasionally they may be attached the nasal septum , when this occur the attachment is usually caudally.polyps consisting of loosely arranged fit covered by epithelium. polyps may be uni or bilateral .                                                                                                                          
Diagnosis: 1.Endoscopic examination.
                  2. partial obstruction of nasal cavity specially in bilateral .
Treatment : Atrephine opening was made into the nasal cavity approximately 2.5 cm caudal to the infraorbital foramen and I cm lateral to the median plane . The opening should be 2.5 cm in diameter permit full accessibility to the nasal cavity and avoid cutting into the nasal septum once the nasal cavity was entered a finger can be inserted and with a slight pull on the polyp at the external nares, it can be determined where the  attachment on the m.m is ,then a simple matter of cutting the attachment from m.m .The opening  flushing immediately with nitrofurazone  solution. The opening was protected from contamination by placing gauze sponges impregnated with nitrofurazone solution , give tetanus antitoxins.                                                      
E- Foreign bodies: May enter nose either through anterior or posterior nares or via abnormal communication between mouth and nose. 
Etioloyg:
1. paralysis of pharynx or dysphagia , coughing of food into nostril .  
2. Dental fistula open into maxillary sinus . 
3. Accidental introducing into nostrils e.g particle of hay , piece of sponge , wool .
4. Pus remain in situ after a case of strangle.
 Clinical signs:
    1. Nasal obstruction with respiratory noise 
    2. Snorting or rubbing nose against object 
    3. Unilateral mucopurulent discharge , may epistaxis .
    4. Observation of f.b in its near nostrile .
Diagnosis : 1. clinical signs     2. Rhinoscope 
Tx- 1. Remove by forceps .
       2. Trephining 
       3. gentle stream of warm boiled water directed up into nostril .
        Sinuses
Sinus infection occur more commonly in the horse than in other domestic animals. 
Etiology: 1. Alveolar periostitis. 
                 2. Fracture of the frontal or maxillary bone .
                 3. Secondary to respiratory infections .
                 4. As a result of parasites , cyst or tumors in various sinus 
Diagnosis :
1. Unilateral swelling of the affected sinus with discharge from the nostril on the affected side .
2. Dull sound on bone percussion , indicating a sinus filled with fluid .
3. Bulging frontal or maxillary bone .
4. x- rays .	
5. drilling the area by pin , then a subsequent aspiration by needle and syringe . The aspirate can be cultured and cytological studies can be performed.                                                  
Common clinical signs associated with sinusitis
1. Unilateral nasal discharge from affected sinus.
2. Facial bone distortion.
3. Obstuction of air ways.
4. Unilateral lacrimal discharge.
5. Unilateral swelling of affected sinus.
6. Dull sound on percussion.
Treatment
1.Determining the cause of the discharge if due to the presence of a  FB must be removed and complete drainage
established.
2.If it is due to a mass of chronic infected tissue , it should be  removed.
3.When a tract is lined with epithelial cells they may be removed by  dissection or counter irritant.
Guttural pouch: also known as Auditory  Tube Diverticulum 
G. P.: are paired of ventral diverticlae of the Eustachian ( auditory) tubes. Formed by escape of  mucosal lining of the tube through relatively long ventral slit in the supporting cartilages.  Pouches are  normally filled with air located  dorsal to the pharynx. G.P. has close association  with many major structures, including several cranial nerves (glossopharyngeal,vagus, accessory hypoglossal ), sympathetic trunk and internal and external carotid arteries.
Function:  Largely unknown ,however hypothesis for its function are 
1- Its may influence carotid artery blood pressure (regulate B.p.).
2- Cerebral blood cooling mechanism.(horses can easily overheat their brains when exercise ,so  blood that goes through carotid As. cool when pass through the pouch.
The most frequently observed diseases of the g-p include
 1. G P Empyema: Accumulation of exudate within a pouch.
 Etiology:
a. Respiratory tract infection caused by viral a gents, bacterial a gents or a combination of both.
b. Any disease process that alters the function or potency of the pharyngeal opening of the G P or that was located within the G P may cause a secondary septic process of this structure .e.x. Neoplasia and fungal granuloma.
  Clinical signs: 
a. chronic mucopurulant nasal discharge .
b. coughing
c. nasopharyngeal swelling are uncommon .
d. pharyngeal paralysis and dysphagia may be complication of an advanced disease.
Diagnosis:
a. Cl.signs      b. Endoscopy         c. Catheterization        d. lavage           e. radiography 
Treatment:
1. Acute empyema systemic antimicrobial therapy .
2. In chronic cases, the pouch may be treated locally by utilizing an indwelling catheter . Daily lavage of pouch with 500ml of 5-10 % povidone iodine or a dilute solution of antimicrobials .
3. When infections are refractory to systemic and local therapy , ventral drainage of the pouch surgically .

   2.Tympany of the guttural pouch 
   Abnormal filling and distension of the guttural pouch with air .Usually becomes apparent within the first few months following birth and is a result of a malfunctioning pharyngeal orifice of the g.p.
Clinical signs: 
a. Swelling of parotid area may extend ventrally over the lateral aspect of the larynx.
b. Fluctuant , non-painful , resonant to percussion .
c. In advanced cases with extreme distension both dyspnea and dysphagia .
Diagnosis :
1. Cl.signs   2.Endoscory    3. pharyngeal catheterization of g.p     4. Radiography.
Treatment :
1. Surgical exposure of the g.p and liberal resection of the membraneous flap of the pharyngeal orifice within the pouch .
2. Fenestration of the medial septum which permits communication of the involved pouch with the normal one. A ventral approach was suggested for either technique. The surgical approach to the g.p is left to heal by second intention primary closure may be considered if infection within the pouch is not well established.                                    3. Guttural pouch mycosis
   A fungal disease of the g.p that may invade the neurovascular structures in the immediate vicinity. The lesion grossly resembles a brownish diphtheritic membrane elevated from the mucosal surface. Mostly unilateral was located in the dorsal and medial aspects of the g.p closely associated with the base of the skull. Aspergillus sp is the most commonly incriminated organism.                                   
Clinical signs: 
1. Intermittent spontaneous epistaxis.            2. Cranial nerve dysfunction.
3. Pharyngeal paralysis.                                      4. Laryngeal hemiplegia.
5. Nasal discharge.                                               6. Facial paralysis.
7. Abnormal head posture.
Diagnosis: 
        1. clinical signs.2. Endoscopy.                  3. Radiography.
Treatment:
		1. Local instillation of antifungal agent amphotericin B, enzyme, antiseptic
2. Surgical removal.

                                                 Surgical approaches to the g.p
   Viborgs triangle approach: viborgs triangle was bounded dorsally by the sternomandibularis ms, ventrally by the linguofacial vein and rostrally by the vertical rams of the mandible.                                                                                  
1. The patient should be restrained in lateral recumbence under general anesthesia.                                                            2. 6.8cm incision was made through the skin immediately dorsal to the lingo-facial vein, careful dissection of the soft tissue should be performed to reflect the parotid gl and salivary duct dorsally and rostrally.                                                3. Deep plane of dissection was established immediately ventral to the external carotid artery until the g.p was encountered.                                                             
4. The pouch may be entered by bluntly penetrating its wall with a pair of scissors, opening the jaws of the scissors and retracting them to enlarge the ventral opening. A drain or seton should be positioned within the pouch to maintain the patency of the surgical site.  
 Larynx 
Function of larynx: 1. Control inspiration and expiration of air.
                                2. Prevent in halation of foreign body.
                                3. Essential for voice production.
   Laryngeal hemiplegia (Roaring in horse)
   Characterize be an inspiratory dyspnea due to inability of the lumen of the larynx to dilate sufficiently during inspiration, which results from relaxation and atrophy of intrinsic laryngeal muscles. These muscles were supplied by recurrent laryngeal nerve.                                                                                                                
Etiology:
1. Injuries from the injection of medication.
2. Infections agents, plant poisoning, lead and other heavy poisoning.
3. Toxicosis.
4. Pathological stretching of the recurrent laryngeal nerve perhaps as it courses around the aorta (90% of roaring cases involve the left side).
5. Trauma.
6. Hereditry.
7. Guttural pouch mycosis.
Clinical signs: Roaring when the animal was stressed during racing or hunting with a resultant exercise intolerance usually with greatest sound heard on the inspiratory phase.                                                                                                       
Diagnosis:
1. Endoscopic examination.
2. External palpation which may reveal one collapsed side.
3. Stethoscope may facilitate more accurate and acute auscultation and will give diagnostic sound.
4. Clinical signs.
Differential diagnosis:
1. Collapse or fracture of tracheal ring (producing labored breathing).
2. Sinusitis, tumor, empyema of nasal cavity.
3. Inflammation of laryngeal area.
4. Empyema or tympanitis of guttural pouch.
5. Parotiditis.
Treatment:
1. Laryngotomy: 1.Mid-line incision was made directly over the larynx.
                            2. Blunt dissection of cutaneous colli and sternothyrohyoids muscles to expose cricothyroid ligament.
                            3. Stab incision by scalpel was made in middle of this ligament and longitudinal widening by scissor.
                             4. Inserted retractor wound dilator through it’s  to expose lumen of larynx.
                             5. Laryngeal burr was inserted into the laryngeal saccule and engaged into m.m usually with clock wise rotation curved forceps was passed deep to the burr  and curved scissor is then passed deep to curved forceps and the m.m saccule was excised .                                                                                                               
                             6. Laryngeal incision was allowed to heal by second intention.     
                             7. Emergency tracheostomy.    
Postoperative care 
1. Tetanus.
2.  Antibiotic for 3-5 days.
3. Daily cleaning the incision site.
4. Rest.  
Trachea 
Conditions affect the trachea include:
1. Space occupying lesion within the tracheal lumen.
2. Diseases of the cartilaginous tracheal ring.
3. Per tracheal lesion that compress the trachea. 
   Disease of the trachea may interfere with efficient airflow causing noise production, exercise intolerance or even dyspnea.   Disease of the cervical trachea may be readily appreciated by external palpation, auscultation, endoscope and radiography.                                                                                                               
Tracheal collapse (flattening)
Cause:
1. External trauma , may fracture a tracheal ring , which may subsequently heal in malalignment , resulting in a reduction in the diameter of the tracheal lumen . 
2. Sequela of trachostomy techniques that totally divide a tracheal ring.
3. Swelling or distortion of the tissues surrounding the trachea may compress the trachea .
clinical signs :          1. sings of respiratory distress .
                                 2. Mild cough.
                                 3. Dyspnea.
                                 4. Exercise intolerance.
                                 5. Dorsoventral flattening.
Diagnosis: 1. Cl.s        2. X-ray        3. Endoscopy.
Treatment: 1.Treated of primary disease. 
		                  2. Tracheostomy.
Hypoplasia of the Trachea

    Dorsally closed tracheal rings are a congenital condition resulting in a narrow trachea and was characterized by chronic cough , wheezing recurrent respiratory infection and dyspnea , exercise intolerance.
Clinical sings:   1. Small firm trachea is found by palpation 
                        2. X-rays.
Diagnosis:   1. Clinical singns.
                   2.Endoscopy.
Treatment: Resection and anastomosis if possible.
Tracheal stenosis 
   Narrowing of the tracheal lumen due to scar tissue may result from endotracheal tube pressure, blunt or penetrating trauma, tracheostomy or tracheal anastomosis  with or without irritation.
Clinical signs: Dyspnea during inspiration and expiration.
Treatment: 
1. Dilation of the stenosis was produced by passing progressively larger rigid bronchoscope.
2. Surgical by resection and reconstruction. 
Tracheostomy 
            Temporary tracheostomy 
Indications: 
1. Obstruction disease of the upper respiratory tract e.g nasal obstruction and g.p distention 
2. Divert airflow postoperatively e.g resection of nasal septum , when packing of the surgical site is necessary to control hemorrhage.
      Procedure:
1. Under local anesthesia in large animals or general anesthesia  in small animal.
2. Surgical site on ventral midline in middle to upper middle third of the neck , where the trachea is most palpable and superficial in location. preferred tracheostomy site is between the divergence of the sternomandibularis muscles. 
3. Incised skin , superficial cutaneous colli ms , paired of sternothy rohyoideus ms displaced laterally and annular ligament between consecutive tracheal cartilage identified .
4. Tracheal lumen should be penetrated with a scalpel and the incision extended laterally with scissor to include approximately one-fourth to one third of luminal diameter. Removal of an elliptical piece of tracheal cartilage from the ring above and below the surgical site.
 5. Applied trocheostomy tubes, must be secured in place. The surgical site should be clean daily.
6. Tracheostomy tube was removed by within 7-10 days. The surgical site was allowed to heal by second intention.
                        Complication: 1. Tracheal stenosis 
                                                2. Pneumonia 
                                            Permanent tracheostomy
   Indication: Irreversible or refractory obstruction disease of the upper respiratory tract e.g trauma to rostal nasal , neoplasia of the URT or laryngeal stenosis caused by miniralization of the laryngeal cartilage.                                                               
Procedure:
1. The surgical site for permanent tracheostomy is identical to that used for the temporary technique.                                                                                               
2. The ventral one-fourth to one-third of three-cousecutive tracheal rings was removed. To accomplish this , the annular ligament immediately above the rostal ring in transversely incised , then extended laterally to connect both incisions through the tracheal rings.                                                                                          
3. Care must be taken not be penetrate the tracheal mucosa. Scissors was used to elevate the incised portion of the tracheal rings.                                                        
4. Once the tracheal rings have been removed, the tracheal mucosa was divided on the midline in the central half of the surgical site, then continued to the corners of the exposed tracheal mucosa in an H-shaped pattern.                                                
5.The margin of the incised tracheal mucosa was sutured to the skin with non- absorbable suture.                                                                                            
[bookmark: _GoBack]6. A tracheostomy tube may be positioned through the cervical site to maintain potency of the airway during the ensuring postoperative swelling. The tracheostomy tube may be removed in 7-10 days and the stoma should mature to its anticipated size within 21 days.                                                                            
Complication: lower respiratory tract infection.
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