Surgery of the Respiratory System 
Diseases of the nares
 
Diseases of the nares are relatively rare. The most common clinical signs are reduced airflow, nasal stertor, and occasionally facial distortion. The condition of the nares can usually be determined by observation and palpation.

Epidermal Inclusion Cysts (Atheromas)
An atheroma is a sebaceous cyst that forms in the caudal portion the nasal diverticulum ( false nostrils, which is a spherical enlargements  in the horse). These cysts are usually single, unilateral, spherical nodules that can vary from 3 to 5 cm in diameter. The content of most frequently being a thick, oily, gray material.
When atheroma small it does not interfere with the respiration, but when grows larger, it may interfere with air flow on that particular side of the nostril. If they are bilateral, they may become a significant factor in respiration.
Diagnosis
1. It can be easily identified by visual appearance and location. An accurate diagnosis can be confirmed by cytologic examination of a fine-needle aspirate. 
2. Presence of swelling in the false nostrils that is soft to the touch


Treatment
If atheroma is small and not interfere with respiration, the treatment is not important. 
But if it is large it should be removed. 
Surgical removal can be performed on a standing horse with sedation and local infiltration anesthesia but recumbent animal under general anesthesia is preferred.
Steps:
1. The skin of the external nares is prepared for aseptic surgery
2. The skin and subcutaneous tissue are incised over the lesion, and the cyst is removed by dissection.
3. Care is taken not to rupture the cyst wall. 
4. Closure of the incision is routine, and the aftercare is minimal. 
An alternative method of removal of epidermal inclusion cysts has been described. The cyst is lanced into the nasal diverticulum through a stab incision, and the cyst lining is everted using a roaring burr. The lining is transected using scissors, and the wound is left to heal by second intension. Recurrence has not been reported.

Diseases of the nasal cavity
The most common clinical signs of nasal cavity disease are nasal stertor and unilateral nasal discharge and can include a fetid odor and facial distortion. Endoscopy or radiography or both are usually required for diagnosis.

Ethmoid Hematoma
Ethmoid hematomas are well-encapsulated masses originating in or around the ethmoid labyrinth or occasionally from the paranasal sinuses. 
Causes
The cause is unknown, but hemorrhage occurs in the submucosa of an endoturbinate or a sinus, forming the capsule of the hematoma.
An enlarging lesion of the ethmoid labyrinth can extend dorsally into the frontal sinus or ventrally into the sphenopalatine sinus. It may further extend into the maxillary sinus and nasal cavity as it enlarges.
Clinical signs
1. The most consistent clinical sign is a mild, intermittent, unilateral epistaxis that is usually spontaneous but may occur with exercise.
2. An abnormal respiratory noise may be heard when the hematoma extends into the nasal cavity.
3. It may cause a distortion of the paranasal sinuses.
4. Other possible clinical signs include malodorous breath, facial swelling, and head shaking
Diagnosis
1. Case history
2. Clinical signs
3. Endoscopic and radiographic findings. 
4. A definitive diagnosis is made by histologic examination of the tissue.
5. Computed tomography (CT) is useful to determine the exact location and extent of the hematoma involvement.
6. Differential diagnoses include other conditions that may result in persistent or intermittent epistaxis or blood-stained nasal discharge, such as ulcerative or fungal rhinitis; foreign body; ethmoidal neoplasia; mycosis or neoplasia of the guttural pouch; skull fracture; neoplasia, infection, or cyst of the paranasal sinuses; pulmonary abscess or neoplasm; or infectious pleuropneumonia.

 (
Figure 1. 
Endoscopic appearance of an ethmoid hematoma (a) in the left nasal fundus, located between the nasal septum (b), the dorsal concha (c), and the ventral concha (d).
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Treatment
The goal of surgery is removal of the mass and destruction of its origin. The surgical approach for removal depends on mass size and location. Lesions limited to the fundus of the nasal cavity and less than 5 cm in diameter can be treated trans endoscopically using a laser in a standing patient or by intralesional injection of formalin
Lesions that are large and extend into the nasal passage or sinuses are best approached via bone flap techniques, gaining access to the origin of the lesion with the horse anesthetized and in lateral recumbency. These techniques can be used to expose the maxillary sinus, frontal sinus, and nasal cavity, then removal the lesion by any techniques such as laser removal or by cryosurgery. Cryosurgical removal of the lesion is reported to lower the incidence of recurrence ,but this requires adequate exposure of the base as well as a relatively blood-free surgical field.
Various techniques have been described to provide hemostasis during surgery, such as bilateral carotid artery ligation, roll gauze packing, epinephrine-soaked gauze packing, vascular clips, lavage with sterile physiologic saline solution (cold or ice slush), and liquid nitrogen spray. 
Nasal polyps
It occurs frequently in the horse, but they are rarely seen in cattle. Nasal polyps usually originate from the mucous membrane of the lateral wall of the nasal cavity. Occasionally they may be attached to the  nasal septum.  Polyps are variable in size and length and may completely occlude the lumen of the affected nostril. When this occurs, an odor is usually present. Occasionally the polyps is seen at the external nares. 
Treatment:- 
By trephining the nasal cavity to get the origin of the polyps as follows:- 
1. The animal is cast in lateral recumbency with the affected part up. 
2. The area of the lateral frontal facial bones is clipped and prepared for aseptic surgery. 
3. A trephine opening is made into the nasal cavity approximately 2-5 cm caudal to the infra-orbital foramen and 1 cm lateral to the median plane, the opening should be 2.5 cm in diameter. 
4. Once the nasal cavity is entered, a finger can be inserted and push the polyps at the external nares, where it can be determined and cutting its attachment from the mucous membrane. Nasal polyps have little tendency to recur if all the mucous membrane attachment has been properly severed. 
5. Administration of tetanus antitoxin, and trephine opening flushed with nitrofurazone solution. The opening is protected from contamination by placing gauze sponges impregnated with nitrofurazone solution or ointment over it.     
Diseases of the paranasal sinuses
The primary clinical features of paranasal sinus disease are unilateral nasal discharge, facial swelling, and decreased nasal airflow. Occasionally seen are externally draining tracts, malodorous breath, ocular discharge, and stertor. The character of the discharge may be serous, purulent, and mucopurulent but hemorrhage usually indicates granulomatous or neoplastic lesions
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2
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Diagram of the skull 
describe
 the location of the equine paranasal sinuse
s and sites for trephination. A 
site for entering the frontal sinus is labeled 
(
A
)
.
 The sites for entering the caudal maxillary compartment 
(B)
 and the rostral maxillary compartment 
(C)
 are above the facial crest and below the nasolacrimal duct (j). The nasal bones start to diverge at 
(D)
, which is the site for exposing the nasal septum. The 
dotted line 
outlines the medial floor of dorsal conchal sinus. a, frontal sinus; b, ethmoid mass; c, frontomaxillary opening; d, dorsal bulla of ventral conchal sinus; e, caudal maxillary sinus; f, dorsal conchal sinus; g, rostral maxillary sinus; h, facial crest; i, infraorbital foramen; j, course of nasolacrimal duct.
)
Sinusitis in horse
Sinusitis is the most commonly encountered disease of the paranasal sinuses. It may be classified as either primary or secondary and as either acute or chronic. Empyema refers to purulent exudate within the sinus. Primary bacterial sinusitis usually results from previous upper respiratory tract infections. Streptococcus species are the most commonly reported organisms of primary sinusitis.
The most common causes of sinusitis in the horse are:- 
1.  Alveolar periostitis with subsequent sinus infection. 
2.  Sinusitis may occur following fractures of the frontal or maxillary bones. 
3.  Secondary to respiratory infection. 
4.  As a results of parasites, cysts or tumors in various sinus compartments.
Diagnosis:-
1. A tentative diagnosis of paranasal sinus disease can be made from the history, clinical signs, and physical examination. The physical examination should include percussion of the paranasal sinuses and an oral examination.
2. There may be a dull sound on bone percussion, indicating a sinus filled with fluid.
3. Unilateral swelling of the affected sinus with discharge from the nostril on the affected side.
4. Endoscopy can be useful for determining the origin of a nasal discharge or evaluating the integrity of the nasal passage of the affected side  
 
5. If pressure in the sinus causes constriction of the 	nasal lacrimal duct, a unilateral lacrimal discharge may also occur. 
6. Puncture of sinus and aspiration by needle and syringe and culture of the fluid can be performed .

7. Radiography is the most useful diagnostic procedure to establish the location and extent of paranasal sinus disease. Abnormal radiographic findings of the paranasal sinus include opacity, free fluid accumulation (see Fig. 3), dental abnormalities, and related bone pathology. 
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Figure 
3
.
 Lateral skull radiograph with multiple fluid lines. Rostral maxillary sinus 
(large arrowhead), 
caudal maxillary sinus 
(arrow), 
dorsal conchal sinus 
(small arrowhead)
.
)

Treatment:  
By trephining of the sinuses. 
The horse has four pairs of paranasal sinuses, the maxillary, frontal, sphenopalatine, and ethmoid. Only the frontal and maxillary sinuses are usually involved in sinusitis in horses. The frontal sinus communicates with the maxillary sinus through the large frontomaxillary opening in the ventral floor of the frontal sinus. 
Trephine technique of the frontal sinus:- 
1. The animal given general anesthesia and placed with the affected part up. 
2. The area to be trephined should be prepared for aseptic surgery. 
3. The incision is to be made 2.5 cm lateral to the midline and 2.5 cm caudal to where the nasal bones start to diverge. 
4. A circular incision, slightly larger than the trephine instrument itself is made. 
5. The periosteum is quartered and folded under the surrounding tissue. 
6. The trephine machine is forced down to open the frontal sinus. 
7. The opening is maintained for irrigation and drainage. 
8. The sinus flushed daily with 1: 1000 potassium permanganate or nitrofurazone  solution. 
9. Postoperative care consist of tetanus prophylaxis and antibiotics until there is no risk of infection spreading from the trephine wound. 
10.  To prevent dust and bacteria from entering the sinuses, the trephine opening are covered with light gauze saturated with nitrofurazone solution.  
   
Trephine the maxillary sinus:- 
The surgical steps like that in the frontal sinus but only the site is differ. 
The site for maxillary sinus trephine is located approximately 7.5 cm caudal to the end of the facial crest and just dorsal to the facial crest.
 (
Figure 4.
 
K- Trephining the maxillary sinus. 
 
St- Trephining the frontal sinus. 
 N- Trephining the nasal cavity i
n horses
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Figure 5.
 Trephination of the maxillary sinuses and repulsion of teeth
 
in the horse
)



Sinusitis in Cattle
Infection of the frontal sinus in cattle occur to varying degrees after dehorning. Animals dehorned under windy and dusty conditions almost always develop mild frontal sinusitis. 
Clinical sings:- 
1.  Pus in the frontal sinuses of cattle may be noticed until there is bulging of the frontal bone. 
2. The animal become depressed as the exudates accumulation in the frontal sinus develops. 
3.  In some cases pressure of the sinus produce sings of brain disturbance. 
4. There may be also a drop in milk production.
5. If the pressure causes a depression of the temporal fossa, the pus accumulate caudal to the orbit, producing exophthalmia 

Treatment:- 
The frontal sinus of cattle may be drained by an opening through the center of the bony orbit and approximately 2.5 cm from the midline. The technique same as in horse. 
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6
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 Trephining of frontal sinuse in cattle
)







Tracheotomy 
Tracheotomy is usually an emergency procedure and is indicated to relieve dyspnea caused by acute nasal, laryngeal or proximal tracheal obstructions. Tracheotomy is also indicated prior to some operations on the nose, paranasal sinuses or larynx.

Surgical technique:- 
1. Tracheotomy is usually performed on the standing animal under local infiltration analgesia, but may also be carried out on the recumbent patient.
2. The head and neck of the animal are extended and an approximately 7 cm ventral midline skin incision is made in the cranial third of the neck at the level of the 4th-6th tracheal ring.
3. The longitudinal junction of the sternohyoid muscles is divided and the trachea exposed (fig. 7). The muscles and skin are spread with a wound retractor.
4. If temporary tracheotomy is indicated, a tracheal annular ligament is pierced with a scalpel and a tracheal tube (fig. 8-A)
5. If the tracheotomy tube is to remain for a longer period, partial resection of a tracheal ring is performed ,
6. tracheal window is produced by partial resection of one to three tracheal ring (fig. 8-C).The disc to be removed is grasped with forceps. (2) To prevent the tracheal ring from collapsing, resection of a semi-disc of the tracheal rings proximal and distal to an incision through the annular ligament is recommended (fig. 8-B)
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Figure 
7
.
 
Cross section of the midcervical region demonstrating the anatomy 
at the surgical site of tracheo
tomy.
 
The sternohyoid muscle is reflected to locate the trachea 
)
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Figure 
8
. 
Tracheo
tomy techniques: A. 
Incision
 of the annular ligament. 
B. 
Removal of elliptical segment .
C. 
Removal of tracheal cartilages
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Figure 9.
 tracheotomy in horse
)

Post operative care:-
1.  Tetanus prophylaxis 
2.  Antibiotic for a minimum of 3 days. 
3.  The tracheal tube should be checked daily for mucus which may plug it, this specially in the first 2-3 days after surgery. 
4.  Following removal of the endotracheal tube, tetanus prophylaxis also provided, skin closure is not performed and the wound allowed to heal by granulation. 


Affections of Guttural Pouches
The guttural pouch is a large mucous sac which the ventral diverticulum of the auditory tube or the Eustachian tube, it presents the horses only not in other domesticated animals. They are situated between the base of the skull and the atlas dorsally and the pharynx ventrally. The pouch communicate with the pharynx through the pharyngeal orifice of the auditory tube. The average capacity of the pouch is about 300 ml. 
The function of the guttural pouches is still unclear, but it is suggested that they provide a mechanism for warming inspired air.
1. Empyema of the guttural pouch:-
Infection of the guttural pouches occurs secondary to an inflammation and infection of the pharynx with an ascending infection of the Eustachian tube, and sometimes it is associated with strangles. 
The condition usually starts as a mild infection but can be prolonged. In some cases the mucopurulent exudates becomes hard and inspissated, in which case the condition is called (chondroids).

Diagnosis:-
1.  By observing the animal as it eats from the 	ground pus may drain from the nostrils of the affected side. 
2.  The animal may have difficulty in swallowing. 
3.  There may be distention on the affected side of the neck. 
4.  The horse will show tenderness over the area. 
        
Treatment:-
Ventral drainage of the guttural pouch through "Viborg's triangle" which is bounded ventrally by the linguofacial vein, dorsally by the sternocephalicus muscle, and cranially by the vertical ramus of the mandible.
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Figure 10.
  Viborg's triangle
: A.  Linguofacial vein. B. Sternocephalicus muscle. C. Vertical ramus of the mandible
)
Surgical steps:- 
Surgical steps
1. Surgery is usually performed with the animal in lateral recumbence under general anesthesia. 
2. The area of Viborg's triangle are clipped and prepared for aseptic surgery.
3. A 2-5 cm incision is made dorsal to linguofacial vein through the skin and subcutaneous fascia. 
4.  A closed curved myo scissors is passed through the skin 	incision and directed dorsally directly toward the ear and slightly medially. 
5.  By gentle pressure the guttural pouch can be easily entered with blunt point of the scissors, the pus appears at the incision line. 
6. The scissors is then opened and withdrawn from the guttural pouch, this opens an area in the wall of the 	guttural pouch of approximately 2-5cm and given adequate ventral drainage. 
7. The guttural pouch is flushed several times with diluted 	organic iodine solution and swabbed with sponges to remove as much pus as possible. 
Postopertive care:- 
1.  Daily cleaning and flushing of the wound with nitrofurazone solution. 
2.  Tetanus prophylaxis. 
3.  Parenteral antibiotics for 3 days .
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Figure 11.
 Drainage and fenestration
 of guttural pouch
)

Chondroids of the guttural pouch:-
When chondroids are present, two incisions must be made into the guttural pouch. One is made through the Viborg's triangle as for treatment of Empyema, and a second incision is made dorsally in the guttural pouch. 
The technique require general anesthesia, because complete immobilization and relaxation are necessary to avoid damage to vital structures which are the auricular branch of the posterior auricular nerve, the hypoglossal and glossopharyngeal nerves, and the carotid artery in the ventral operative area. 

Surgical steps:-
1. The animal is cast in lateral recumbence and prepared for aseptic surgery. 
2.  A dorsal incision is made 10 cm in length approximately 2-5 cm cranial and parallel to the cranial border of the wing of the atlas. 
3. The heavy fascia is bluntly dissected to expose the parotid salivary gland, which is then elevated and directed cranially. 
4. The posterior auricular nerve is located and pushed caudally. 
5. The tissues covering the guttural pouch is now bluntly dissected to expose it. 
6. Then the wall of the guttural pouch is grasped with Allis tissue forceps 4 cm apart, and an incision is made into the pouch and 	the chondroids are removed. 
7.  After the chondroids are removed, a second incision is made into the pouch through Viborg's triangle.
8. The dorsal incision is closed, starting by closing of the M.M. of the guttural pouch with 2/0 polyglycolic acid or polygalactin sutures. 
9.  The parotid salivary gland is returned to its normal position, and the subcutaneous fascia is sutured with the same material in a continuous pattern. 
10.  The skin is closed with 2/0 nylon suture. 
11.  The ventral incision is left open for daily dressing like in case of empyema.
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Figure 12. 
Guttural pouch opened in two places 
A. 
 Viborg's triangle. B.  Incision cranial to wing of atlas. C. Dotted line on wing of atlas
 
.D. Wall of guttural pouch 
)
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Guttural pouch chondroids
)


3-Tympanitis of the guttural pouch:-
Usually observed in young foals up to 18 months of age. This is a congenital deformity and usually occurs unilaterally. Air enters the guttural pouch during expiration or when the animal swallows or coughs. Sometimes infection accompanying the tympanitis. 
Clinical sings:-
1. There is a sound during breathing as a result of the gas putting pressure on the pharyngeal area.
2. The distension of the involved side, which is not painful but resonant on percussion. 
3. When the animal eats, there frequently difficulty in swallowing, which may be accompanied by 	coughing and projection of food particles through the nostrils 
Treatment:-
1. The same surgical steps as in chondroids, the operation performed under general anesthesia. Dorsal and Viborg's triangle openings are induced. 
2. Once the guttural pouch was opened it should be 	explored to determine whether there is an opening into the Eustachian tube, if not, one should be made.
3.  If the opening is present but covered by a flap valve on the outlet of the Eustachian tube, this mucous flap can be dissected. Minimal hemorrhage occurs and need not be of concern 

Laryngeal hemiplegia (Roaring)
Laryngeal hemiplegia is one of the most serious respiratory defect in the horse, characterized by inspiratory dyspnea due to an inability of the lumen of the larynx to dilate sufficiently during inspiration. The inability of the larynx to dilate results from relaxation and atrophy of the intrinsic laryngeal muscles due to malfunction of the recurrent laryngeal nerve (branch of vagus nerve) which is supplying these muscles.
Theories for recurrent laryngeal nerve malfunction are:-
1. Injuries from the injection of medications. 
2. Infectious agents. 
3. Plant poisoning and other heavy metal intoxicosis. 
4.  Another theory is the pathologic stretching of the R. L. N. at its courses around the aorta due to the fact that 90% of roaring cases involve the left side, while only 10% involve the right side. 
Anatomy:- 
The larynx is a short cartilaginous tube that connects the lower part of the pharynx with the trachea and contains the organ of phonation. The larynx consists of 4 cartilages:- 
1. Cricoid-------- unpaired caudally. 
2. Thyroid-------- unpaired ventrally and laterally. 
3. Arytenoid------paired dorsally. 
4. Epiglottis-------- unpaired rosterally.
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Figure 14. Anatomy of larynx

The intrinsic muscles of the larynx are:- 
                         
1. Cricothyroideus 
2. Cricoarytenoideus dorsalis 
3. Arytenoideus transverses 
4. Cricoarytenoideus lateralis 		
5. Tyroarytenoideus    

Diagnosis:-
1. History of roaring when the animal is 	stressed during racing or hunting. 
2. Deep digital pressure on larynx may reveal a larynx with collapsed side. 
3. Auscultation by stethoscope will give a diagnostic sound.
Surgical treatment: -   by Ventriculectomy 
The operation can be done in a standing position using local anesthesia. Or in dorsal recumbency by general anesthesia. In both conditions atropine sulphate should be used to prevent laryngeal spasm. 
Surgical steps:- 
1.  At the level of the 6th tracheal ring and anterior to the laryngeal apparatus and laterally to the lateral aspect of the masseter muscles is prepared for aseptic surgery. 
2.  An incision is made through the skin and subcutaneous facia from the first tracheal ring to the anterior aspect of the larynx. 
3.  The sternothyroideus muscle is separated on the midline with myoscissors down to the cricothyroid ligament. 
4.  An incision is made through the cricothyroid ligament and membrane. 
5.  The incision is spread with retractor so the functioning arytenoids cartilage can be viewed. 
6.  After the laryngeal lumen is cleaned from mucus and any blood present, a laryngeal burr is inserted to the affected lateral ventricle an 	engaged in to the mucus membrane with a clockwise rotation, this will lead to adhesion of the arytenoid cartilage laterally to the medial surface of the thyroid cartilage. 
7.  The cricothyroid membrane can be closed with polyglycolic acid suture in a simple continuous pattern. 
8.  Skin and muscle are left to heal by granulation tissue. 

Post operative care:- 
1. Tetanus prophylaxis. 
2. Antibiotic for 4 days. 
3. Daily cleaning of the incision. 
4. The animal is confined to a box stall for 2 weeks. 
5. No exercise for 2 months in order to allow adhesion to 	form between the lateral face of the arytenoid cartilage and the medial face of the thyroid cartilage.
Complications:- 
Laryngeal edema may occur on the day of surgery and emergency tracheostomy should be done immediately.

 (
Figure 15.
 
B- Midline incision of the skin and facia. C- Scissors used to separate the sternothyroideus muscle in the midline down to the cricothyroid ligament. 
 
D- The laryngeal lumen is en
tered through the cricothyroid
  ligament with a stab incision extended with scissors. 
  
E-  Retraction allows visualization of the laryngeal lumen.
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Ribs Fractures: 
Fractures of the ribs are uncommon, but may be observed in large animals. Falls, kicks, and penetrating foreign bodies are the usual causes. 
Clinical sings:- 
1. The sings will vary with the region of chest wall injury and the amount of displacement of the rib ends. 
2. The cranial ribs are not usually involved because of the protection provided by shoulder girdle, but when such 	fractures do occur, brachial nerve plexus injury can be expected. 
3.  Simple fractures may not show prominent clinical sings. 
4.  Penetration of the pleura or peritoneum by a fragment of rib may be associated with visceral organs damage. 
5.  Pneumothorax or hemothorax may result from such an internal injury or from wound to the outside.
Treatment:-
Uncomplicated fractures of the ribs are not treated except by rest. 
Open wounds of the thorax are always serious and must be handled as emergency condition.
Principles of Thoracic Surgery:-
1-Anesthesia:   The first requirement of anesthesia for thoracic surgery is maintenance of adequate respiration. This usually involves supplementation with oxygen and controlling ventilation.
2- Positive- pressure ventilation:    Gas exchange during thoracotomy usually is achieved by intermittent positive pressure ventilation. The lungs should be inflated as rapidly as possible.
3- Management:The animal should be brought to the best possible condition prior to anesthesia and surgery. Patient with hydrothorax or Pneumothorax, the abnormal fluids and gas should be removed before anesthesia. 
Postoperatively the endotracheal tube should not be removed until swallowing and cough reflexes returns, and the animal should be given high levels of oxygen during recovery.
4- Prevention of infection:  These measures include using skin towels and packing off contaminated areas or structures, such as the esophagus or bronchus, followed by careful irrigation and aspiration. 
When infection is known to exist, administrating an antibiotic before, during and after surgery is indicated. Instillation of an antibiotic solution into the thorax prior to  closure is not necessary. Systemic antibiotics usually are given postoperatively.    

Lateral Thoracotomy:-
Lateral thoracotomy is the standard approach to the chest cavity in most clinical cases. 
The thoracic cavity can be opened by two methods:- 
1- By intercostal incision:- The intercostal incision is simple, quick and given sufficient exposure and room for most manipulations. 
There are three approaches for intercostal space incision: 
· 2nd  and 3rd  intercostal space for--------  approach the cranial mediastinal area. 
· 4th and 5th intercostal space for-------- approach the heart and lung area. 
· 8th intercostal space for------- approach the caudal esophagus and diaphragm. 
2- By rib resection:-     Take slightly longer time, but exposure is greater. 
Intercostal incision:-
The intercostal space to be opened is isolated by counting cranially from the 12th rib interspace.The sarratus ventralis and/or the external abdominal oblique ventrally are spread apart parallel to their fibers to expose the external intercostal muscle. During an expiratory pause the intercostal muscles and pleura are incised midway between the ribs. The incision is extended with scissors to the length of the exposed intercostal space.


Rib resection:-
1. The attachments of sarratus ventralis and external abdominal oblique muscles covering the rib to be resected are retracted . 
2. The periosteum on the lateral surface is incised longitudinally and with periosteal elevator it is stripped from the lateral and medial surfaces of the rib. 
3. The rib is then cut with born cutter as far dorsally as is possible and again at the costochondral junction. 
4. The periosteum on the inner surface of the rib and parietal pleura are incised during an expiratory pause, and the incision is extended with scissors. 


Closure of lateral thoracotomy incisions:-
1. It is necessary to insert a rubber or non rigid plastic tube into the thorax for postoperative drainage. 
2. With a large curved needle, sutures of monofilament nylon or chromic cat gut are placed around the ribs 	cranial and caudal to the intercostal incision. 
3. These sutures should be 1.5 to 2 cm a part and all should be placed without tying. 
4.  (
Figure 16
.
Rib resection 
 
Incising the periosteum. 
 Elevating the periosteum 
off the rib with a periosteal elevator. 
Transecting the rib at both ends with a rib or bone cutter. 
B- The thoracic cavity is entered by incision 
through the med
ial side of the periosteum and 
pleura.
)By using a rib approximator or a towel clips, the ribs are apposed and the sutures are then tied.
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Figure 17. 
Closure of thoracotomy incision 
 
Rib sutures (cat gut or nylon) 
are placed around the rib
s 
adjacent to the thoracotomy incision before the ribs are 
approximated. 
 A rib approximator (or towel 
c
lips in small animals) is used to hold the ribs in close approximation while the rib 
sutures are tied. 
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Partial Lobectomy:-
Partial Lobectomy can be used as a therapeutic and diagnostic method for many pathologic conditions of the lung. It is a preferable method than needle aspiration technique for lung tissue biopsy collection, because the needle aspiration technique has the following disadvantages:- 
1. Needle aspiration biopsies of abnormal lung portions seldom contain adequate tissue specimens for accurate diagnosis. 
2. Needle aspiration technique may disseminate neoplastic and infected tissue to other parts of the lung and pleural cavity as the needle is withdrawn.
3.	Aspiration by needle may cause significant complications of 	hemorrhage into the lung and hemopneumothorax 

Indications of partial Lobectomy:-
1. Non responsive or chronic lung abscesses. 
2. Deep bronchial foreign bodies. 
3. Isolated tumors. 
4. Lacerations that cannot be adequately sutured. 
Surgical technique of partial Lobectomy:-
1.  A standard intercostal thoracotomy is used to approach the affected lung lobe. 
2. The area of the lung lobe to be removed is clamped with a pair of non crushing forceps. 
3. The lung lobe is incised on the distal side of the forceps, the portion of the lung is removed or placed in a fixative for histopathological study. 
4. The incised edge of the lobe is sutured on the proximal side of the forceps in continuous  horizontal mattress pattern, which is both hemostatic and pneumostatc. 
5. The end of the suture is tied, and the two ends are left long, so that they may be used as tags to manipulate the lung when the clamps have been 	removed.
6. The clamps are removed and the edge of the lung incision is sutured with a simple continuous suture pattern. 
7. The tag ends are cut, and the lobe is allowed to drop back into the chest cavity. 
8. The chest is filled with saline solution, and the suture line can be checked for leaks. If significant leaks  are identified additional sutures may be placed. 
9. The chest is evacuated of fluid and any other debris, the 	chest drain is placed, and intercostal incision is closed. 
10.  If little or no fluid or air accumulates in the chest cavity  with the first 24 postoperative hours, the chest drain is removed.
 A modification of this technique is the use of mechanical stapling equipment instead of sutures.
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Figure 18. 
Partial lobectomy
The diseased lung lobe to be removed
 is clamped with a pair of 
non-
crushing
 forceps. 
The lung lobe is incised on the distal side of the forceps and a continuous horizontal mattress pattern is applied on the proximal side of the forceps.
C.The clamps are removed and the edge of the lung incision is sutured with a simple continuous pattern 
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