NASAL SEPTAL DEVIATION

( from RhinoSite Web )
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Much of the airflow through the nose occurs through the narrow space between the septum and the inferior turbinate A common cause of nasal airway obstruction is called a nasal septal deviation. This is a view of the nasal passage with the external nose removed. The septum can narrow this space on one side if it is deviated to that side. A ridge of bone that can often narrow the opposite side is seen.
 
The nasal septum divides the nasal cavity into two symmetric parts. A departure of the septum from the midline (deviation) causes an alteration of the normal nasal function.  This deviation can produce different symptoms depending in its location and size. 
Pathophysiology: 
The septum, with the other nasal structures, helps to control the airflow, promoting some turbulence inside the nose, to facilitate the nasal function. The turbulence helps to humidify, clean and heat (or cool) the inspired air. When the septum is not straight, changes in the dynamics of the airflow can produce different symptoms. Most common is nasal obstruction. This is especially true in the case of deviation in the first two centimeters of the nose beginning in the nasal valve. This is the area which contributes the most to nasal resistance (Haight and Cole, 1982). This is the reason why small deviations in an anterior position causes more symptomatology than large deviations in posterior locations. The same alteration in the airflow can cause drying of the mucosa in areas excessively exposed to the airflow. This produces crusting, and in some patients bleeding when the crust is removed. 

Frequency 
US: 
Frequency of congenital septum deviation has been reported to be from 4% to 5% (Podoshin, 1991 and Cottle, 1958 , respectively) 
International: 
A wide range of frequencies has been described for congenital septal deviation. From 0.93% in Israel (Podoshin, 1991 ), to 14.3% in Poland (Soboczynski, 1992 ). In Finland, septal deviation as a clinical diagnosis was found in 9.5% of school children (Haapaniemi, 1995 ). 

History 
Nasal obstruction is the most common complain of septal deviation, although not all patients with septal deviation are symptomatic. Nasal deformity can be found in many patients. Other symptoms related in adults are: snoring (57.3%), headache (48.0%), rhinorrhoea (38.7%), sneezing (30.7%), hyposmia (30.7%) and epistaxis (21.3%) (Low, 1992 ). 

Physical Examination: 
The diagnosis requires rhinoscopy before and after decongestion of the mucosa with local vasoconstrictors like oximetazoline. Endoscopic examination of the nose provides good information of the posterior part of the nose, and is useful to visualize the valvular area. Is common to find, contralateral to the deviation, hypertrophy of the inferior turbinate. This hypertrophy compensates the decrease of resistance in that side of the nose, due to the increase of space. 

Classification: 
Cottle divides the nasal deviations in subluxations, spurs, caudal deflections and tension septum. 

· Subluxation refers to the displacement of the septal cartilage most commonly from its articulation with the vomer. This usually results in a horizontal spur which, depending on its size can obstruct the airflow, make contact with the inferior turbinate in its side or be impacted in it. 

· Spurs are projections from the septum. The size can vary, but most commonly they are found in the condrovomeral area. More important than size is the amount of obstruction they produce, or structures they affect. Some spurs can reach the lateral wall of the nose and impact in it. This frequently happens in the posterior part of the nose. 

· Caudal deflections are deviation in the most anterior part of the nose. These deviations can obstruct the nasal valve due to its location. They are commonly accompanied by an anterior subluxation that continues towards the posterior part of the nose, over the articulation of cartilage and vomer. 

· Tension septum is a term developed by Cottle, to describe a special condition in which the vertical height of the septum is too large, producing a tall, large and narrow nose. The mucosa covering the septum is "under tension", being too short for it. This is somewhat debatable, but the condition is found with some frequency. 
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The inferior turbinates tend to grow to fill the available space. Long standing septal deviations can cause the inferior turbinate to enlarge on the concave side of the deviation. Often, the concave side of the deviation seems more obstructed to the patient. This may be from an enlarged turbinate or from turbulent airflow on this side. Several methods are available to reduce the size of enlarged turbinates and increase the available breathing space.

Causes 
There are two causes of septal deviation. 

· Developmental refers to an alteration in the growth of the septal structures. Asymmetric growth of the vomer plates can make one side of the septum to be bigger than the other side. This can promote the formation of spurs. Excessive vertical growth of the septal cartilage or a high arched palate which compresses the septal structures against the skull base will produce bending of the septal cartilage, deformation of the vomer and perpendicular plate of ethmoid. Malformations like unilateral cleft palate, due to the lack of fusion between the palatal process and the nasal septum, will produce deviation due to the gross asymmetry in development. Septal deviation can be found since fetal life (Boyden, 1948, Patrzek 1890).  

· Traumatisms are the most common cause of septal deviation. Accidents or pressure applied during gestation can produce nasal deviations. Natural delivery is particularly prone to cause septal and nasal deviations. The birth channel is a narrow one, and the nose the most prominent part of the face, making it susceptible of being deformed. The delivery can cause a deformation only in the cartilage or also include the nasal bones. Falls during childhood are common while the child is learning to walk. During adolescence and adulthood other causes account for the traumatisms. Accidents, contact sports, fights and assaults are the most prominent causes. 

· ? If the traumatism was produced before the end of the development, it can cause fractures or microfractures that will alter the growth pattern of the cartilage and bone. It can also alter the symmetric development of nose and other facial structures. 

· ? A traumatism alters the internal stress system that keeps the septum straight. When the healing process repairs the wounded area, a deformation of the septum can result due to the new distribution of tension over the septum. This is particularly true in the septal cartilage. 

Differential diagnosis: 

· Septal hematoma 

· Nasal polyps 

· Nasal tumors 

Imaging studies: 
Rx plain films: Conventional radiography can show deviation in the bony septum, it doesn't show very well deviations of the cartilaginous part of the septum. In general its not a useful test and is not necessary for the diagnosis. 
CT and MRI can show with great detail the most narrow areas of the nose like the roof of the nose or the olfactory cleft. They can also be used to show collapse of the nasal valve. They are not necessary to establish the diagnosis. 

Other tests: 
Rhinomanometry: Is the most commonly used test to evaluate nasal function. It provides an objective view of the nasal resistance in both sides of the nose, giving the possibility to compare them.  Is the best studied and known of all nasal tests. The main drawbacks of rhinomanometry are: 1) it requires the cooperation of the patient. Very young, old and uncooperative patients are not amenable to provide useful information. 2) It doesn't give a location to the place of the deviation. 

Acoustic rhinometry: Is based in the production and reception of sound waves and its echoes. This test provides information about the cross-sectional area of the nose and its location. Thus, is possible to establish the place of the obstruction, It compares also the left and the right side and doesn't require cooperation of the patient, being possible to use it in children as small as newborns. Drawbacks are: 1) as it measures area instead of resistance, the size of the nose affects heavily the graphic. Its necessary to compare the right and left sides, 2) measurements are less exact in the posterior part of the nose, 3) measurements can be affected by the ostia of the paranasal sinuses, giving different values in case the ostia are occluded, as in sinusitis. 

Medical care: 
Septal deviations are mechanical obstructions of the airway, and as such no medical treatment can change them. Use of local vasoconstrictors to alleviate the obstruction only leads to a worse condition called rhinitis medicamentosa. 

Surgical care: 
Surgery is the only treatment for septal deviations; two modalities of this surgery are used. 

1) Submucous resection: Submucous resection was described in 1902 by Freer. It was posteriorly modified by Killian and other authors. It involves the creation of an incision before the septal deviation. Dissection of the mucosa to expose the deviation and resection of the deviated septum (bony and cartilaginous). The incision is closed and the nasal cavity packed to prevent a septal hematoma. Submucous resection is a popular technique especially in Europe. There are many inconveniences of submucous resection. The most commonly described is septal perforation. Even in experienced hands the incidence of perforation is between 5% to 10%. To obtain a straight septum it is commonly necessary to resect a big part of the septal cartilage. This leaves only a superior and caudal strut of cartilage to support the nose. This can produce deformity of the nasal dorsum or retraction of the columella with the passage of time. Also, a large portion of the septum is left without support; this can produce a condition known as flaccid septum, in which the patient feels movement of the septum during breathing. The last drawback is the insufficient exposure of the septum. It is not possible to repair caudal deviations, as well as deviations in the roof and floor. It is however, technically, an easier surgery than septoplasty. 

2) Septoplasty: Cottle developed this technique in the 50's. It begins the dissection in the maxilla-premaxilla area (reason why its called Maxilla-premaxilla approach) and separates the mucosa and mucoperichondrium from the cartilaginous and bony septum. The obstructive part of the septum is resected, trimmed and repositioned inside the mucosal layers. This maintains the rigidity of the septum, and avoids posterior deformation of the nose. The hemitransfixion is closed and the septum is splinted with nasal packing, silastic splints or sutures` to avoid the formation of a septal hematoma, and to keep the nose straight. This technique allows the surgeon to treat deformities in all areas of the septum, even being possible to extract the septal cartilage to reconstruct it extracorporeally if its necessary. It is associated with a lower frequency of septal perforations and complications than submucous resection. 

Further inpatient care: 
The patient can leave the hospital in the afternoon or next day after the surgery, further hospitalization is unnecessary. The patient should be advised to drink more liquids, avoid exercise, warm places and sunbathing. 
Further outpatient care: 
Visits to the physician are: 5 days after the surgery to remove the splints or nasal packing, and afterward  at 2 weeks, 1 month, six months and one year after the surgery. It is recommendable to repeat the rhinomanometry or acoustic rhinometry test 1 month and six months after surgery. 

Complications: 
Complications include: 

· Bleeding after surgery which has to be stopped with nasal packing. 

· Septal hematoma, which has to be drained immediately under risk it will become a septal abscess, producing afterwards a saddle nose deformity. 

· Septal perforations. It is recommendable to close them immediately, before the perforation develops scar contraction, making it more difficult to close afterwards. 

Prognosis: 
Prognosis is excellent for most cases, heavily traumatized noses, however, are very difficult to correct and the prognosis is uncertain. This should be told to the patient before the surgery. It also should be stressed the possibility of a redeviation due to cartilage's "memory" 

Medicolegal pitfalls: 
Septal deviation has be related with legal action from unsatisfied patients (Wienke, 1994)  after rhinoseptoplasty. There is always the possibility that a deviated septum “returns” to its previous position. Patients should be advised that it is not always possible to obtain a completely  straight septum. This is especially true in those patients with extremely deformated septums. 
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An image of the right nasal cavity. The septum is to the right and the lateral nasal wall is on the left. The middle turbinate projects into the nasal cavity. The maxillary and ethmoid sinuses drain into the nasal cavity in the space between the middle turbinate and lateral nasal wall (the middle meatus).
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An image of a deviated nasal septum. The middle turbinate is compressed between the septum and lateral nasal wall. The middle meatus outflow tract for the paranasal sinuses is obstructed.
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	A coronal CT scan image showing normal sinus anatomy on the patient's left and changes of chronic sinus infection on the right. The maxillary and ethmoid sinus are filled with air (shown as black on the CT scan image) on the normal side and are filled by mucosal thickening and trapped secretions (shown as gray) on the contralateral side.
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	A coronal CT image showing a deviated nasal septum and changes of chronic infection in the maxillary and ethmoid sinuses. The septal deviation can obstuct sinus outflow and increase the risk of sinusitis.
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