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Introduction
The nose is a highly specialized organ of the respiratory system and is essential 
for homeostasis. The pathological modification of its shape leads to changes in 
the respiratory physiology which can contribute to the development of multiple 
disease states.
From the aesthetic point of view, the nose plays a major role in facial 
harmony, as together with other skeletal prominences it provides a face’s unique 
characteristics.
The external nasal pyramid as well as the intranasal structures can be pathologically 
altered in the crooked nose, and surgical correction may be performed at any 
age.
Etiology
Due to its central and prominent position in facial anatomy, the nose may be 
exposed to trauma or alterations of normal development even before birth, through 
the birthing process and throughout life. Sometimes, this results in an abnormal 
growth or an asymmetric deviation of the pyramid, displacing it from the central-
medial facial plane. The nose assumes a crooked or deviated aspect, more evident 
on the bridge of the nose when seen from the frontal position.
The crooked nose is a result of modification of the bony structure (upper third) of 
the nose and also the cartilaginous framework of the medium and lower third of 
the nose. In general, traumatic deformity results when a lateral force is applied to 
the pyramid, fracturing some or all its anatomical components. The nasal bones 
and the maxillary frontal process are most frequently damaged.
In addition, the septum is usually displaced from the midline whether in its 
bony portion (the perpendicular plate of the ethmoid and the vomer) or in its 
cartilaginous portion (quadrangular cartilage) or, more often, in both portions 
leaving one nasal cavity widely patent and the other one narrowed, resulting in 
obstruction of the nasal valve area.
Pathophysiology 
The septum cartilage is straight when trauma is absent.
Each side of the cartilage has a uniformly balanced internal tension, originating 
from the perichondrium.
In general, the traumatic forces cause unilateral damage to the cartilage and the 
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perichondrium on the affected side, resulting in a higher stress on one side in 
relation to the other. The inner layer of the perichondrium lays down fibroblasts 
as a response to the injury which later differentiates into chondroblasts. This 
proliferation is growth by apposition. With time, the “dominant” side exerts 
tension on the cartilage, resulting in an ipsilateral convexity.
Clinical manifestations 
In the crooked nose, both form and function undergo pathological modifications. 
The asymmetric form results in a lack of facial harmony, with adverse repercussions 
in aesthetics. Alterations in the function of the nose (air conditioning, regulation 
of nasal air flow and naso-pulmonary reflexes) have repercussions in the whole 
respiratory system. This results in: 

1. alterations in the valve region interfere with the capacity of the nose to guide 
the intranasal air flow;

2. the patient has a sensation of nasal airway obstruction on the narrow side.

The sensitive receptors of the trigeminal nerve (V pair) detect the changes in the 
pattern of laminar flow (velocity, pressure and direction of the inspired air flow). 
This can be measured by rhinomanometry. When laminar airflow is disrupted, 
the patient’s main symptom is unilateral or alternating bilateral nasal obstruction, 
which does not respond to decongestants or nasal corticosteroids.
The valve area, namely the nasal valve (internal valve or ostium internum), can 
undergo collapse into the ipsilateral nasal fossa. The major manifestation of nasal 
valve collapse is characterized by nasal obstruction, which leads to nasosinal, 
rhinopharyngeal and middle ear infections when over time. Snoring and sleep 
apnea occur in a large percentage of these cases.
Clinical diagnosis
The clinical diagnosis is based on the clinical history, physical exam of the nose 
and radiological studies.
History.
In most cases there is a history of recent trauma that leads the patient to seek 
medical attention. In some cases, however, the cause of the deviated nose is 
unknown, but it can be assumed that it was originated by a force that pushed the 
nose beyond the midline of the face. The nose is gradually deviated as a result of 
scarring or growth factors.
The patient may also present with a history of sinusitis, allergic rhinitis, obstructive 
sleep apnea (OSA) syndrome, and previous nasal surgery.
Physical exam
When examining the external appearance of the nose one may find:

1. nasal pyramid deviation;
2. deviation of the nasal bridge;
3. lateral displacement of the columella and caudal border of the septum.

Internal examination of the nose is accomplished by rhinoscopy: (before and 
after topic use of nasal decongestant) with: a rhinoscope or endoscopes (0° and 
30°- 4mm).
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The intranasal examination includes:
A. the septum in the five Cottle’s areas;
B. the lateral wall and,
C. the nasopharynx.

1A. The septum can be curved, straight, but displaced from the midline, or 
it can have spurs pressing the lateral wall. It is extremely important to 
evaluate the nasal valve with the Cottle maneuver.

2B. It is important to also evaluate the color of the mucosa on the lateral wall, 
size and shape of the turbinates, as well as the patency of the meatus, 
especially the middle meatus.

3C. Nasopharynx: tail of the turbinates, posterior rhinorrhea, neoplasms.
Radiological studies

1. CT: excellent to evaluate the pyramid and the nasal septum;
2. essential for medical insurance;
3. the plain X-ray has little value, as it does not show the cartilaginous 

septum.
Rhinomanometry (optional)

1. rhinomanometry; 
2. acoustic rhinometry.

Rhinomanometry results are not always reproducible, as they are influenced by 
multiple factors and are not always correlated with the subjective symptoms of 
the patient. These studies are very useful in the investigation of the intranasal flow 
behavior and in nasal obstruction, but have very little clinical value in the decision 
about either surgical or medical treatment.
Surgical treatment
The surgical treatment of the deviated nose is determined by several factors: age, 
type of anatomical alteration and experience of the surgeon.
In the newborn, the nasal pyramid may have been displaced by the compression 
of some body segment against the nose during the intrauterine life or during the 
passage through the birth canal. In these cases, treatment with closed maneuvers 
should be immediately applied.
It is very important to anatomically rebuild all of the septal and nasal elements 
from nasal traumas during the childhood growth period, as this will result in 
symmetric and harmonic growth of the nasal pyramid. Emphasis should be given 
to the septum cartilage so it will be in close contact with the bony septum and 
fixed to the anterior nasal spine. In this way, the growth vector forces from the 
base of the skull to the maxilla will harmonically transmit the growth stimulation. 
Major septal resections should be avoided during this growth stage to prevent the 
formation of “dead” spaces that could prevent the growth vector transmission.
The surgical technique that we use for the septoplasty is Maurice H. Cottle’s 
“Maxilla premaxilla approach”. For the functional reconstruction of the nasal 
pyramid, we use an endonasal approach (closed) with the modified Joseph’s 
technique in 90% of the cases, and use the Rethi’s external approach (open) in 
the remaining 10%.
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After adolescence, all the nasal structures can be modified with aesthetic purposes, 
with no risk of alterations in growth. Even so, it should be taken into account that 
the healing process can take up to a few years and can even alter the nose’s final 
position.
Whenever possible, the endonasal approach is preferred as it preserves the 
anatomical integrity. With this approach, the surgical dissection is more limited, 
resulting in less scarring. There are patients, however, with larger alterations of 
the septum and nasal pyramid that demand an external approach (open), with 
the objective of better exposing the nasal anatomy. This also allows the use of 
(autogenous) grafts or sutures to correct the deformed elements, leading the 
septum and the nasal pyramid to the midline of the face.
It is essential to correct the septal deviations in the surgical treatment of the 
crooked nose, as the septum provides stability and support to the bridge and tip of 
the nose. In old traumas, there is an asymmetry of the nasal pyramid, because the 
cartilaginous septum is joined to the upper lateral cartilages, as a single structure, 
and is crooked or displaced. To correctly treat the condition, it is necessary to 
separate and reposition the cartilages in the midline, with no tension as tension 
may lead to re-deviation. Thus, the surgery follows a sequence, starting with 
the septum and ending with the nasal pyramid which is finally corrected with 
osteotomies specific for each case.
Endonasal approach of the septum:

• closed (reductions)
• Killian’s technique (no longer used)
• Metzenbaum’s technique 
• Cottle’s technique (maxilla-premaxilla)

External approach of the rhinoseptal pyramid
• Rethi’s technique (transcolumellar approach).

Closed approach
No incision is made, and it is indicated mainly for septal deviations of the 
newborn. It should take into account the following:

• the child is a nasal breather. Do not use packing;
• the septum is mostly formed by cartilage; 
• does not require anesthesia. (amyelinated fibers);
• correction with dull instrument; 
• only external immobilization, with adhesive tape (micropore).

Killian’s technique 
This technique is based on the removal of a large portion of the septum, leaving 
only a dorsal and an anterior segment (caudal) of cartilage septum, at least 1 
cm wide, to preserve the support and avoid downward sloping dorsum. Anterior 
deviations of the septum and of the tip of the nose are not corrected by leaving 
the caudal portion of the septum. This technique does not allow the removal of 
maxillary bone spurs. Although many surgeons presently use this technique as an 
approach to obtain septal cartilage grafts, the general consensus is that this is not 
a functional technique as the septum becomes flaccid, with little support for the 
bridge and the tip.



142 VI IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY�

Metzembaum’s  technique 
The deviated anterior segment (caudal) of cartilage is mobilized, and can be 
dislocated from the bony insertion in the maxillary groove. It is united to a 
mucosal segment by incisions in the cartilage, correcting the deviation, as if it 
were a “door post”.
Surgical technique: Septum. Maxilla-Premaxilla approach (Cottle’s)
With the Metzembaum’s technique as a starting point, Cottle based his technique 
on the knowledge of a special anatomic feature which describes the existence 
of “crossed fibers”, that bring together the anterior and basal parts of the septal 
cartilage and the groove formed by the horizontal portions of the pre-maxilla. The 
fibers cross on the chondro-osseous junction and go on to form the periosteum of 
the anterior nasal spine. These fibers prevent the dissection of the mucosa beyond 
the chondro-osseous junction of the septum. In order to eliminate the maxillary 
bone spurs, inferior tunnels are dissected in a subperiosteal plane and the “cross 
fibers” are divided to link the subperichondrial (upper) dissection, without 
perforating the septum mucosa. 

The sequence of this technique is the following:
– hemi-transfixion incision
– bilateral mucoperichondrial dissection (superior tunnels)
– bilateral mucoperiosteal dissection (inferior tunnels)
– precise resection of the excessive septum
– septal reconstruction and suturing of the caudal border
– do not leave “dead” spaces
– transfixion suture of the mucoperichondrial flaps
– suture of the hemi-transfixion incision

Observations
1. The dissection plane must be accurate: subperichondrial do not penetrate the 
submucosal plane.
2. The cartilage’s memory is the perichondrium.
3.Unilateral dissection > unilateral healing > possibility of deviations.
4.The blood vessels are located between the perichondrium and the mucosa. The 
subperichondrial plane is avascular, and is therefore where the dissection plane is 
located for elevation of the flap during septoplasty.
Closed approach (endonasal) for the lobule (lower third, where the tip of the 
nose is located) and the nasal pyramid
The lobule and the bridge of the nose can be approached by the following 
incisions:
1. intercartilage;
2. transcartilage; 
3.“delivery approach” (combination of two incisions: marginal and 
intercartilage).
There are two specific indications for each one of these approaches. Their 
description is not in the objective of this chapter.
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External approach (open) for the para nasoseptal pyramid
Rethi’s technique
This technique is widely used in the approach the lobule and bridge of the nose 
through a trans-columellar incision. The upper part of the septum can also be 
corrected by this approach, but not the inferior tunnels. 
All types of grafts can be used for reconstruction purposes or modeling of the tip, 
columella and bridge of the nose.
Nasal pyramid: surgical technique
- medial intranasal or intraseptal osteotomies;
- transverse or oblique osteotomies (external or intranasal);
- lateral super-periosteal osteotomies;
- separation of the septum lateral cartilages, only in deviated nose cases;
- in selected cases, it is useful to place septal cartilage strips parallel to the septum, 
as “expanders” and to correct the bridge of the nose, deviated or saddlenose 
(aspect of inverted “V”).
Conclusions 

• The crooked nose interferes with  function and facial aesthetics.
• Correction of the nasal septum is fundamental in the manipulation 

(approach) of the deviated nose.
• In the healing of cartilages, the tension forces (memory) are in the 

perichondrium. 
• There is no age limit to performing  functional nasal surgery.
• The aesthetic procedures should be delayed until early adolescence.
• There is an interdependence during growth among all facial 

components, muscles of mastication and the type of breathing (nasal or 
mouthbreathing).

• In the long run, the best results are obtained with techniques based on 
the function of each anatomical element.

• To perform a conservative surgery is not to make it small, it is to 
eliminate only what is necessary to correct the altered anatomy, 
avoiding “dead” spaces and preserving the septum.

• To preserve and correct the normal anatomy is to preserve function.
• Aesthetics is the complement that creates beauty.
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