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NEOPLASMS OF THE NASAL AND PARANASAL SINUSES

Epidemiology and Pathology

Neoplasms of the nasal cavity and paranasal sinuses are rare in most domestic species.  They usually occur in older animals.   However, mean age varies according to histo​logic diagnosis; the mean age of dogs with chondro​sarcomas is less than that of dogs with other tumor types (7 years versus 9 years).  In dogs 1 - 4 years of age, chondrosarcomas are more commonly diagnosed than all other tumor types.  Male dogs and cats appear to have a higher incidence of sinonasal neoplasms than females, irrespective of histologic diagnosis.  Dolicho​cephalic breeds may have a higher incidence of nasal tumors than brachy​cephalic dogs, but dolichoce​phalic and mesencephalic breeds appear to be equally affected.  

Neoplasms of epithelial origin are the most common, with adeno​carcinomas being the single most frequent histologic diagnosis in the dog.  In cats, some investigations have reported epithelial tumors to be the most common; others have found nonepithelial tumors, particularly those of lymphoreticular origin, to be most prevalent.  The metastatic rate of nasal tumors has generally been considered to be low with metastasis occurring late in the natural course of these tumors; however, in a recent survey, 49 of 120 dogs with sinonasal tumors that underwent necropsy had metastasis. 

Clinical Presentation
Duration of clinical signs varies, but most animals have clinical signs for greater than 1 month prior to definitive diagnosis and many have signs for greater than 6 months.  Initial clinical signs are often inter​mittent but they tend to become more persistent as the tumor progresses.  Nasal tumors often appear to respond to "conserv​ative" therapy, such as antibiotics, leading to delayed definitive diag​nosis.  Clinical signs in dogs with tumors involving the nasal cavity include epistaxis, swelling of the facial region (inclu​ding exophthalmus), nasal discharge, sneezing or snuffling, dyspnea, ocular discharge, bleeding from the oral cavity and seizures.  Epistaxis or nasal discharge is usually unilat​er​al, although occasionally bilateral discharge may be noted depending on the location and extent of the tumor.  This is in contrast to bacterial and fungal infections in which the nasal discharge is usually bilateral and purulent.  Foreign bodies and bleeding diatheses may also present with unilateral nasal discharge.  Sneezing may be paroxysmal in dogs with nasal tumors and may be violent enough to lead to epistaxis.  Clinical signs in cats are similar, with most evaluated for sneezing and nasal dis​charge and oc​casionally epistaxis.  Neurologic signs may be the predominant clinical finding in dogs and cats with nasal tumors. 

Diagnostic evaluation


Prior to performing general anesthesia in a patient with a suspected nasal tumor, thoracic radiography and aspiration of regional lymph nodes should be performed and evaluated for the presence of metastasis.  The extent and location of the neoplasm is best determined from a CT scan; however, radiographs may also provide sufficient information to allow further diagnostics to be performed.  Radiogr​aphs of the skull usually require general anesthesia in order to obtain satisfac​tory positioning.  Good quality nasal radiographs should be taken prior to performing rhinoscopy, nasal flushes, or surgical biopsies.  Recumbent lateral, dorso​ventral, open-mouth ventrodorsal, and frontal sinus views are generally performed.  Occasionally oblique views may be necessary to outline lesions that are masked by, or superimposed over, bony structures.  Of these various views, the open-mouth ventrodorsal view consist​ently provides the most information by allowing visualization of the entire turbinate region and reducing superimposition of the mandibles.

Radiographs should be evaluated for the presence of in​creased soft tissue density of the nasal cavity or frontal sinuses, bony lysis, destruction of the normal turbinate pattern, new bone formation, and the presence of foreign bodies.   Early nasal tumors are often difficult to recognize radio​graphi​cally because of the similarities in appearance at this stage to inflammatory changes; in fact, it is important to remember that neoplastic and inflammatory lesions cannot be definit​ely dif​ferentiated based upon radio​graphic appearance.  Lesions result​ing in a great deal of bone dest​ruction are usually neopla​stic, although severe fungal or bacterial infec​tions may also cause bony lysis.  Increased soft tissue density may be seen in both neoplastic and inflammatory diseases.   Extension into the frontal sinus or the con​tralateral nasal cavity and destruction of the hard palate indicate an aggressive process.  An increased soft tissue density in the frontal sinus, without bony erosion, should not be inter​preted as eviden​ce of neoplas​tic extension into the frontal sinus since obstruction of outflow secon​dary to a nasal tumor often results in accumula​tion of fluid in this cavity.  Destruc​tion of the cribriform plate may indicate exten​sion into the brain and a poor prognosis.  Visual examination of the palate and nasal area should be performed under general anesthesia.  Rhinoscopy, using dental mirrors or fiber-optic endoscopes to evaluate the caudal nasopha​rynx, and otoscopic cones or endo​scopes to evaluate the ventral nasal meatus, may be performed.  Unfor​tun​ately, the presence of nasal discharge and blood make meticulous examina​tion of the nasal cavity difficult in most cases.  Using a small arthroscope which allows fluid to be flushed simultaneously into the nose makes inspection easier.

Definitive diagnosis is made by cytologic or histopath​ological evalua​tion of specimens obtained by nasal flushing techniques or by biopsy.   Although a number of techniques have been described to flush the nasal cavity, I prefer to initially exam the caudal nares with a flexible scope that has been retroflexed behind the soft palate to allow observation of the caudal nares.  If a mass is seen, a biopsy can be taken through the scope.  If a mass is not observed with this technique, an alligator forcep can be advanced through the nostril to the approximate site that the lesion was observed radiographically or with CT and blind bites of tissue taken.  Other methods include use of a rigid polypropylene male urinary catheter or the outer protective shield of a Sovereign catheter
 which has been attached to a plastic syringe connecter (with the metal stylet removed).  The end of the catheter is cut off at a sharp angle.  To prevent inadvertent entry into the calvarium in patients with bony lysis of the cribriform plate, the distance from the medial canthus of the eye to the external nare should be measured and the catheter marked to correspond to this length.  Gauze sponges should be placed above the soft palate and below the external nares to collect fluid and tissues dislodged during flushing.  A 35-ml syringe is attached to the catheter and 150 to 300 ml of saline flushed into the nasal cavity.  The gauze sponges are evaluated for the presence of tissue and debris.  Cytologic examination of the tissues should be performed and separate samples saved for microbiologi​cal examina​tion, including fungal and bacterial cultures.  If sufficient quan​tities are obtained, samples should also be placed in formalin and submitted for histo​pathologic examination.  Hemorrhage may occur after this procedure but is generally mild and of short duration.  

If sufficient quantities of tissue are not obtained for diagnostic purposes the same catheter, attached to a 12 ml syringe, can be used to obtain a transnostril core biopsy of the involved area.  The location of the lesion is discerned from the radiogra​phs and the catheter advanced through the tumor several times whi​le negative pressure is applied to the syringe.  Upon withdrawal of the catheter from the nare, the barrel of the syringe is removed and a small amount of air added to the syringe.  This air is then used to propel the tissue sample forcefully from the syringe hub onto a microscopic slide or into a formalin filled container.  Repeated sampling at various angles may be necessary to obtain sufficient tissue.  The use of a biopsy needle
 has also been described; however, the authors found that tube aspira​tion was preferable to needle biopsies, particularly with mucoid tumors.  These techniques are more helpful with epithelial tumors than connective tissue tumors.  In the authors' experience nasal biopsies are more likely to yield samples that lead to a definitive diagnosis than are nasal flushes.

In cases where the aforementioned techniques do not result in a diag​nosis, surgical exploration and biopsy may be necessary.  Generally, in such cases the diagnostic procedure is combined with the thera​peutic procedure (rhinotomy and debulking).  Intraoperative cytology and/or "frozen section" examination of tissues are helpful in such cases.  

Therapy
Most therapeutic modalities for nasal tumors in the dog are directed at control of local disease.  Due to the location of tumor and the advanced stage when it is typically diagnosed, palliation measures are often unsuc​cessful and fraught with complications.  A number of treat​ment options have been reported including surgical debulking, surgical debulking combined with radiation therapy, radiation therapy alone, chemother​apy, immunotherapy, and cryo​surgery.  However, due to lack of consistent surgical technique, inadequate or deficient staging of the tumors, and inconsistent reporting methods, com​parison of the treat​ment effectiveness within or between studies is difficult.

Rhinotomy 

Surgery, as the sole treatment of dogs with nasal tumors, has not resulted in prolonged survival times.  Median survival times in 3 separate studies were 3, 4, and 5 months.  The poor response of dogs with nasal tumors to surgery is due to the advanced nature of most tumors at the time of diagnosis, a propensity for these tumors to invade bones that are inaccessible or that can't be surgi​cally removed, and lack of appreci​able encapsulation; all of which make it impos​sible in most cases to remove the tumor in its entirety.  However, surgery may palliate clinical signs in some dogs by removing tissues that are obstructing respiration and decreasing epis​taxis.  Permanent tracheostomy may benefit some dogs that have severe respiratory difficulties and in whom other treat​ment options are not feasible.

Radiation therapy 


Radiotherapy appears to be the most effective treatment for nasal tumors.  Most studies have inves​tigated orthovoltage (125-400 KeV) irradiation, although occasional studies have reported the use of mega voltage (>1 KeV) x-irradiation.  The optimum dosage and method of delivery has not been determined.   Radio​therapy of nasal tumors in cats reportedly results in as good, or better, outcome than those achieved in dogs with similar disease.  In one study of 6 cats with nasal tumors (3 lymphoreticular origin, 1 chondrosarcoma, 1 undif​feren​tiated carcinoma, and 1 adenocarcinoma) the median survival time from initiation of radiotherapy was 19 months.  Whether radia​tion therapy should be combined with surgical debulking is controver​sial. 

Course of disease and prognosis

The prognosis for dogs with nasal tumors is generally poor.  In patients not treated and those treated with surgery, chemo​therapy, immunotherapy, and cryosurgery the mean survival time is generally 3 - 5 months.  Improvement in this survival period has been accomplished with radiation therapy combined with surgi​cal debulking (see above) with mean reported survival times of 8 to 25 months. 
CHRONIC RHINOSINUSITIS IN CATS

Chronic nasal discharge is a commonly recognized clinical problem in cats, which is frequently very frustrating to treat.  The nasal discharge is often accompanied by sneezing.  Etiologies of nasal discharge in cats include upper r​espiratory tract viruses (e.g., herpesvirus, feline calicivirus), c​​hylamydial infection, secondary bacterial infections, cleft palates, oronasal fistulae, neoplasia, trauma, fungal disease (e.g., cryptococcus, aspergillus, histoplasma, and blastomyces), inflammatory polyps, parasites (e.g., capillaria), and foreign bodies.

Attempts should be made to find the underlying disease and treat it if possible.  If underlying disease cannot be identified, ethmoid conchal curettage and sinus ablation may be considered.  Several methods have been proposed for frontal sinus ablation including placement of a fat graft and obliteration of the sinus with methylmethracrylate.  Techniques for rhinotomy and exposure of the frontal sinus will be presented.

NASAL ASPERGILLOSIS

Canine nasal aspergillosis, characterized by colonization and invasion of the nasal passages and frontal sinses by Asergillum sp. is most commonly treated topically in dogs.  Oral adminstration of azole antifungal agents is effective in only 43 to 70% of cases, requires months of therapy, and is costly.  Conversely, clotrimazole can be infused into the nasal passages and frontal sinuses of dogs and, in many, a single application appears to be extremely effective.  Complications may arise if the cribiform plate is not intact, so performing a CT scan prior to the clotrimazole therapy is warranted.

Place the dog under general anesthesia and ensure that the cuff of the endotracheal tube is fully inflated to avoid leakage of the infused solution into the trachea.  Place a 24F Foley catheter into the mouth such that the tip of the catheter lies dorsal to the soft palate.  This may be aided by grasping the catheter tip with a pair of right-angle forceps or long-handled needle holders so that the catheter tip is directed rostrally.  Place a mouth gag and pull the tongue rostrally to improve visualization during catheter placement, if necessary.  Advance the catheter until the balloon is dorsal to the junction of the hard and soft palates.  Inflate the balloon of the Foley catheter to occlude the nasopharynx.  Palpate the balloon through the soft plate to confirm its position just caudal to the hard palate.  Place moistened laparotomy sponges in the pharynx to hold the catheter from migrating caudally and to absorb any infusion that might escape around the balloon.  Remove the mouth gag and advance a 10F polypropylene infusion catheter through each nostril.  Beginning dorsomedially, advance each catheter into the dorsal nasal meatus to the level of the medal canthus of the ipsilateral palpebral fissure.  Then, insert a Foley catheter (12F) into each nostril  and inflate the balloon so that they lay just caudal to and are occluding the nostrils.  Reposition the dog in dorsal recumbency and place an additional laparotomy sponge just caudal to the upper incisors between the endotracheal tube and incisive papilla to control leakage of clotrimazole through the incisive ducts.  

Evenly divide one gram of clotrimazole in 100 ml of polyethylene glycol 200 (1% solution) between two 60 ml syringes.  Infuse the clotrimazole slowly over a l-hr period (50 ml per infusion catheter).  Maintain the polypropylene catheters in a horizontal position, parallel to the table, throughout the infusion.  Rotate the dog’s head to ensure drug contact with all nasal surfaces.  After one hour, place the dog in sternal recumbency and remove the catheters and sponges, allowing the clotrimazole to drain rostrally.  Suction the pharynx and proximal esophagus and allow the dogs to recover from the anesthesia.  Some dogs with advanced disease may require multiple 1-hour clotrimazole infusions.  
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     �Sovereign Indwelling Catheter Feline Needle Gauge; Monoject, Division of Sherwood Medical, St. Louis, MO 63103
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