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Video Contents


Chapter 4: Basic Rhinoplasty




4.1 The nose hair is clipped and the hair particles are removed using adhesive tape.

4.2a If a turbinectomy is indicated, the turbinates are injected bilaterally with xylocaine containing 1:200 000 epinephrine using a 25-gauge spinal needle.

4.2b The nose is packed with gauze saturated in Afrin™ or Neo-Synephrine™ solution. This is placed as far cephalically and posteriorly as possible to cause vasoconstriction in the areas that are hard to reach through injection.

4.2c The external nose is injected copiously with xylocaine containing 1:200 000 epinephrine with a 27-gauge needle. This injection is started at the radix and, while the left index finger protects the orbital area, the lateral portion of the nose is injected both medial and lateral to the nasal bone on either side. Additionally, the columella, as well as the roof of the nose on either side, is injected to achieve vasoconstriction in the anterior vessels.

4.3 After waiting a few minutes for vasoconstriction to occur, the injection is repeated, this time using 0.5% ropivacaine containing 1:100 000 epinephrine and 150 units/ml hyaluronidase. This injection is started at the radix again and, while the index finger protects the orbital area, the lateral portion of the nose is injected both medial and lateral to the nasal bones on each side. Additionally, the columella and the roof of the nose on either side is injected to achieve more vasoconstriction in the anterior vessels.

4.4 The step incision is marked in the narrowest portion of the columella while the nostrils are retracted anteriorly. Prior to the incision, the tip is allowed to retract to ensure that the incision is not too close to the anterior border of the nostrils. The skin incision is then started with a no. 15 blade.

4.5 A small double skin hook is placed in the step incision while a single hook retracts the nostril. The marginal incision is made in the columella and extended into the right nostril while the nondominant middle finger everts the vestibular lining.

4.6 The skin hooks are placed in position and a pair of baby Metzenbaum scissors is used to carefully separate the soft tissues of the columella from the underlying medial crura with a gentle spread and cut technique.

4.7 The soft tissues are separated from the underlying lateral crura of the lower lateral cartilages, staying as close to the cartilages as possible. This is continued until the anterocaudal septal angle is adequately exposed.

4.8 An Obwegeser periosteal elevator is used to elevate the periosteum, taking care to maintain the periosteum attached to the overlying soft tissues.

4.9 A guarded burr is then use to deepen the radix using a side-to-side motion.

4.10a The dorsal hump is removed with a pull-and-push motion using a carbide rasp. The rasping course is oblique and the nasal bones are protected by the fingers to minimize the chance of inadvertent fracture of the nasal bones and septum.

4.10b The goal is to create a step between the optimally contoured nasal bones and the remaining cartilaginous hump to be removed later on the basis of the preoperative assessment.

4.11 The lateral crus stabilizer is then used to harness the lower lateral cartilage. Maintaining a width of about 4–5 mm anteriorly and 6 mm posteriorly, the excess portion of the cartilage is removed.

4.12a The soft tissue overlying the anterocaudal septum is then removed to expose the anterocaudal septum.

4.12b Using the sharp end of the septal elevator, the mucoperichondrium is separated from the anterocaudal septal cartilage. Sometimes it is necessary to score the mucoperichondrium with a no. 15 blade to initiate the dissection in the proper plane. Exposure of the gray, shiny cartilage is an indication that the right dissection plane has been entered. At this point, using the roll of the septal elevator, the mucoperiochondrium is separated from the overlying lower lateral cartilages and the roof of the nose.

4.13ai The upper lateral cartilages are separated from the septum using a pair of Joseph scissors.

4.13aii The cartilaginous dorsal hump is now removed using a no. 15 blade.

4.13bi The mucoperichondrium is dissected along the caudal border of the septum on both sides.

4.13bii The dissection is continued along the left side of the septum in the submucoperichondrial plane as far posteriorly and caudally as possible.

4.13biii The mucoperichondrium attached to the caudal septum is carefully separated and the dissection is continued until the vomer bone is exposed. It is often easier to start the dissection posteriorly and continue it anteriorly.

4.13biv The sharp end of the septal elevator is used to incise the septal cartilage leaving at least 1.5 cm anteriorly and caudally to maintain the dorsal support. Next, the mucoperichondrium is elevated on the right side of the septum as far posteriorly and caudally as possible.

4.13bv The septal elevator is then used to separate the caudal septum from the vomer bone caudally with a great deal of patience and care to avoid perforation of the mucoperichondrium. The dissection is advanced posteriorly until the entire quadrangular cartilage is separated from the maxillary crest of the vomer bone. The cartilage is also separated from the perpendicular plate of the ethmoid bone with the sharp end of the elevator. The completely mobilized cartilaginous septum posterior and caudal to the L strut is then removed.

4.13bvi The mobilized portion of the quadrangle cartilage and the residual portion of the deviated cartilage, which is often dislodged to one side of the septum, are removed.

4.13bvii The crest of the vomer bone is also removed, if deviated. Often, this part of the septum protrudes to one side as a spur. The resection is continued until all the irregularities are eliminated. Sometimes it is necessary to cauterize the vessels along the base of the vomer bone to minimize the potential for postoperative bleeding.

4.13c One of the critical aspects of septoplasty is removing the overlapping portion of the caudal septum, which is often dislodged to one side of the septum. This will allow for a swinging-door-type movement of the septum.

4.13d The mobilized caudal septum is then repositioned over the anterior nasal spine and fixed into position using 5-0 PDS suture. However, it is crucial to make sure that the nasal spine is in the correct position prior to fixing the septal cartilage to it.

4.14a The turbinates are then conservatively trimmed using a pair of turbinate scissors, removing only the redundant portion and leaving normal-sized turbinates behind.

4.14b The suction cautery is then used to gently cauterize the raw surface of the turbinates to minimize postoperative bleeding.

4.15 Doyle stents covered with bacitracin ointment are then introduced into each side of the nasal cavity and fixed into position using a 4-0 polypropylene suture passed through the membranous septum. The ends of the suture are left long so they can be easily identified and are placed inside a tube in order to avoid irritation of the nasal lining.

4.16 The medial osteotomy is initiated with a 4 mm osteotome placed medial to the nasal bone and the osteotomy is completed with gentle tapping on the osteotome.

4.17 The lateral anteroposterior percutaneous osteotomy is accomplished using a 2 mm carbide osteotome. It begins anteriorly and is extended posteriorly in the subperiosteal plane.

4.18ai The lateral osteotomy begins with a stab wound incision in the vestibular lining close to the pyriform aperture. A Joseph’s elevator is then used to create a tunnel in the subperiosteal plane over the nasal bones.

4.18aii The lateral osteotomy is then started using a guarded osteotome, which is gently advanced in the subperiosteal plane while its position is monitored with the index finger of the nondominant hand. Upon completion of the osteotomy, the nasal bone can be moved medially with gentle pressure.

4.18b The upper lateral cartilages are trimmed after completion of the osteotomy.

4.19a Spreader grafts are prepared using a piece of straight septal cartilage and the ends are beveled to minimize visibility.

4.19b The spreader grafts are then placed into position, extending from underneath the nasal bones to the caudal end of the upper lateral cartilages, and are fixed in position using a double armed 5-0 polyglactin suture. After one needle is passed, the position of the spreader grafts is adjusted and then the second needle is passed and the suture is tied to align the cartilages with the dorsum. At least two sutures are utilized to avoid rotation of the graft. Again, the position of the grafts is monitored throughout this process to insure proper alignment and symmetry.

4.20a The upper lateral cartilages are then approximated to the septum using 5-0 PDS. Since the intention is to rotate the anterior septum to the left side, the stitch is placed more cephalad on the left side and more caudally on the right side. In this way, using the left upper lateral cartilage as an anchor, the septum can be rotated to that side. As the suture is tightened, the septum rotates to the patient’s left to be aligned with the rest of the facial structures. A second suture is often necessary to avoid bulging of the upper lateral cartilages. These stitches should be placed as anteriorly as possible to avoid constriction of the internal valves.

4.20bi The columella strut is prepared using the longest and straightest portion of cartilage available. In fact, this is the first piece that is harvested. The length of the graft is, to a great deal, dependent on its purpose.

4.20bii The soft tissue between the middle crura is excised using the coagulation power of the cautery.

4.20biii The columella strut is placed in position while the domes are aligned and retracted with a double skin hook. Using methylene blue and brilliant green, the columella is tattooed with a 25-gauge needle.

4.20biv Guided by the tattoo marks and using 5-0 PDS, two stitches are placed through the medial crus on one side, passed through the columella strut and the opposite medial crus, and tied in position to insure proper alignment of the cartilages. The second stitch is placed in a similar fashion, aligning the medial crura and the columella strut. Prior tattooing of the medial crura and the columella strut avoids unnecessary repeated replacement of the sutures. The excess portion of the columella strut is then trimmed if necessary.

4.21a A transfixion incision is made along the cephalic border of the medial crura and the redundant portion of the membraneous septum is excised to facilitate cephalic rotation of the tip.

4.21b The caudal septum is then excised in a triangular shape based anteriorly to facilitate cephalic rotation of the tip.

4.21c A tip rotation suture is placed using 5-0 nylon. The suture is passed through the medial crura and tied, and the needle is then passed in between the medial crus on one side and the columella strut. A bite is taken of the anterocaudal septum including a minimal amount of soft tissue and the suture is then passed between the opposite medial crus and the columella strut and tied incrementally to oppose the cephalic border of the medial crura to the caudal border of the septum. The tip position should be carefully monitored throughout this process.

4.22a The footplates are exposed through the transfixion incision and the redundant portion is excised if necessary.

4.22b If the footplates are displaced laterally, a 5-0 PDS suture is passed through the footplate on one side and then passed to the opposite side cephalad to the footplates. The suture is then passed through the opposite footplate and tied incrementally.

4.23 A subdomal graft is being placed by creation of a pocket under each dome first. A piece of cartilage graft usually measuring about 10 mm long, 1.5 mm thick, and 1.5 mm wide is passed under the dome on one side and then passed under the opposite dome and fixed in position using 6-0 polyglactin sutures. At least two and often three sutures are needed to avoid dislodgment of the graft.

4.24a Next, a supratip suture is placed if needed. To do so, a temporary columella suture is placed and the supratip breakpoint is identified and tattooed using a 25-gauge needle and methylene blue. The supratip skin is approximated to the underlying anterior septal angle guided by the tattoo marks.

4.24b The columella incision is then repaired using 6-0 fast-absorbable catgut sutures. The angles of the step incision aid the precise placement of the sutures.

4.25a A graft 10–12 mm long and 2–3 mm wide is crafted from the thinnest portion of the septum or the removed cephalic margin of the lower lateral cartilage. The anterior end of the cartilage graft is beveled to avoid visibility. A pair of iris scissors is used to create a pocket within the thickness of the alar rim as close to the rim as possible. The graft is inserted and fixed in position using a 6-0 fast-absorbable catgut suture.

4.25b The alar base incision is designed by removing most of the tissue from the nostril sill, leaving enough laterally to facilitate a graceful transition from the alar rim. The incision is made using a no. 15 blade while the soft tissues are retracted. The alar base is excised using a combination of knife and electrocautery needle and the muscles at the base of the excised area are released and cauterized gently. The incision is then repaired using 6-0 fast-absorbable catgut and the lateral flap is approximated to the medial flap in a very precise fashion using multiple stitches.

4.26a The nose dressing is a very important part of the rhinoplasty in order to approximate the freed soft tissues to the underlying frame. Mastisol® is used on the nose skin to help the adhesion of the Steri-Strips™, which are then applied precisely.

4.26b Routinely, a combination of a metal splint and Aquaplast™ is used over the Steri-Strips™.

4.26c The Aquaplast™ portion of the splint provides stability while the metal portion of the splint aids precise molding of the Aquaplast™.






Chapter 6: Tip Sutures




6.1 The interdomal suture can be placed as a simple stitch or in a figure-of-eight fashion. A simple stitch may overlap the domal cartilages, while the figure-of-eight suture will not only avoid this but, if the domes are overlapping or are misaligned cephalically, will align them.

6.2 When a transdomal suture is utilized, it is preferable to place an independent transdomal suture across each dome to avoid asymmetry. The suture is started from the medial aspect of one dome, passed across the dome laterally without violating the lining, passed lateral to medial, and then brought back across the dome and tied in the medial side of the dome.

6.3 To place a medial crura suture, a 5-0 PDS stitch is passed through the medial crus on one side, passed through the opposite side, and tied incrementally while watching the domes to ensure that they are not approximated too much.

6.4 To place the Tebbetts lateral crura spanning suture, this horizontal mattress suture is started from the medial portion of one lateral crus, passing the suture medial to lateral on one side, passed cephalically lateral to medial, crossed over the dorsum. It is then passed through the opposite lower lateral cartilage and brought back. The suture is then tied incrementally while the assistant holds the knot with a pair of smooth forceps to avoid overtightening.






Chapter 7: Achieving Optimal Tip Projection




7.1 Use of a tip punch to harvest a tip graft.

7.2 The graft is removed from the punch.

7.3 The tip graft is fixed in position using 6-0 polyglactin sutures. Its position is monitored three-dimensionally to ensure that it is placed symmetrically.






Chapter 9: Correction of the Overprojected nose




9.1 The domes are separated from the underlying lining using a pair of iris scissors. The extent of the lining will depend on the amount of cartilage that needs to be removed.

9.2 The domes are lowered beyond what is optimal for the patient considering the thickness of the cartilage that will be applied over the existing medial and lateral crura.

9.3 The columella strut is placed in position and trimmed.

9.4 A tip graft is harvested using the tip punch. The graft is placed in position and fixed using 6-0 polyglactin. The first suture will fix the graft to the underlying medial crus. Next, the graft is sutured to the lateral crus on the same side. As the suture is being tied, the position of the graft is monitored three-dimensionally. The graft is then sutured to the opposite side.

9.5 The redundant portion of the lining under the newly constructed dome is excised in a triangular shape. The resulting defect is then repaired using 5-0 chromic interrupted sutures.






Chapter 13: Controlling the Nostril Size




13.1 A crescent piece of the redundant soft triangle lining is excised to elongate the nostril.









Preface

There is no procedure in the plastic surgery field that demands as much finesse, and as many years of practice to master as rhinoplasty does. In fact, a rhinoplasty technique that provides consistent, flawless outcomes has been elusive to the majority of us. This challenging operation commands keen scrutiny of every result and appreciation of the maneuvers that succeed in order to experience steady progress. Over the years, we have been able to reduce some of the ambiguities involving this surgery, discovered most of the reasons for its failures, and have developed safeguards to lead to more pleasing and natural outcomes and fewer revisions. In this field, patience is a virtue since many of the results cannot be fully assessed until at least one year from the surgery. This, naturally, flattens the learning curve and it is often compounded by the fact that during the early years of practice following completion of plastic surgery training, the rhinoplasty cases are rare and most patients choose the more experienced surgeons for their rhinoplasty. As it will be demonstrated in this book, most of the passage of time related changes in the nose are directly linked to the thickness of the skin. As the skin becomes thinner, the flaws that were not initially so discernible may become evident. Sometimes this takes years. It is, therefore, paramount to create a nose frame that would provide the most satisfying outcome no matter how thin the skin gets with time. Indeed, with experience, there comes a point in practice when one can create the type of frame that would provide this objective. One of my hopes from sharing this information with our colleagues is to help them to reach that point sooner and alter the learning curve auspiciously.

Another powerful factor that makes this operation exceedingly taxing is the interplay that occurs with each maneuver. As one completes each rhinoplasty step, it not only achieves the intended goals, there are multiple unintended changes that take place which may have synergestic, antagonistic or independent consequences. These have been elaborately discussed in Chapter 3 since complete understanding of rhinoplasty dynamics is one of the cardinal essentials for a successful rhinoplasty.

This book is a product of 31 years of experience, perpetual learning and transition from the results that began with many suboptimal and rare pleasing outcomes, common features of the rhinoplasty results in early 1980’s for most surgeons, and has culminated into logical steps with reproducible results and fewer revisions. When you review the patient examples in the chapters, you may conclude that while the noses may share some common characteristics, they are not exactly alike and I have tried to avoid prototype noses. I owe this progress to my craniofacial training which led me to design a cephalometric principled planning of the rhinoplasty that takes the entire face into consideration and creates congruity between the nose and the rest of the face. However, my quest for consistent perfect rhinoplasty outcomes has continued and there is rare day that I am in the operating room and fail to learn something new that improves my results.

To date, 54 articles have been published based on studies that have been conducted by our team to lend as much scientific support to the opinions expressed in this book as possible. Additionally, I have tested all of the sensible techniques that have been introduced by our colleagues and if reproducible with achievement of the claimed positive outcomes, they were incorporated in my practice and are discussed in this book. I extend my deepest gratitude to our colleagues for sharing their knowledge with all of us and helping us to advance the rhinoplasty field. Because of their efforts, the rhinoplasty results that we produce today are enormously superior to what we used to achieve 3 decades ago. We owe this progress to Jack Sheen, Jack Gunter and other rhinoplasty educators who unselfishly shared their rhinoplasty knowledge with us.

In this composite publication, we have incorporated a text with 3D animated and illustrations, and videos. Although the videos have been segmented for the ease of reference, when chained together, they will demonstrate the entire surgery from the beginning to the end. Essentially every patient photograph utilized in this book includes all four standard views of the patient in the same or subsequent chapters for the sake of completeness. The patients examples included here have a minimum of 1 year, and commonly, a longer follow-up.

It is my earnest hope that this complete package of information will provide the readers with all the tools they need to improve their results and achieve more consistent, gratifying, and natural outcomes.


Bahman Guyuron, MD
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Chapter 1 Surgical Anatomy and Physiology of the Nose
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External Nasal Frame






Pearls



• Soft tissues of the nose are thick cephalically and caudally and become thinner in the center. It is for this reason that the nose frame that is totally straight on the profile will most likely not induce an optimal dorsal outline.

• There are 4 distinct layers that occupy the area between the skin and underlying osteocartilaginous frame, including the superficial musculoaponeurotic system (SMAS), fibromuscular layer, deep fatty layer, and periosteum/perichondrium.

• Damage to the pars alaris muscle may result in collapse of the external nasal valve.

• Release of the depressor septi nasi muscle not only eliminates the depressor effect on the nasal tip, it may also cause a slight ptosis of the upper lip which may or may not be beneficial to the patient depending on the amount of incisor show.

• African-American noses often have short nasal bones. This becomes significant in maintaining the width of the nose after nasal bone osteotomy.

• Osteotomy and medial repositioning of the long nasal bones will have a deleterious effect on the airway since it will transpose the upper lateral cartilage medially as well.

• The confluence of cartilaginous nasal septum, ethmoid bone, and nasal bone is called the keystone area.

• Overall, the two paired middle and medial crura structures constitute the caudal leg of the basal nose tripod, the other two legs of which comprise the lateral crura. Understanding the tripod mechanism in reduction of tip projection and its rotation is absolutely crucial to the delivery of tip projection objectives.

• The lower lateral cartilage is commonly short and weak in non-Caucasian noses.

• The angle between the caudal border of the upper lateral cartilage and the septum, usually 10–15°, composes the internal valve along with the border of the inferior turbinate.

• Continuous interweaving of the perichondrium and the periosteum at the junction of the vomer bone and the cartilaginous septum anteriorly makes dissection in this part very difficult. It is easier to dissect the mucoperiosteum and mucoperiostium posteriorly and extend it anteriorly during the septoplasty.

• The highly vascular area that receives arterial circulation from the superficial terminal branches of the anterior ethmoid, the sphenopalatine, and the superior labial arteries is called Kesselbach’s plexus, which is a common source of anterior nasal bleed because of the robust blood flow.

• The optimal turbulence of the nose will occur with a nasolabial angle of 90–115°.



An essential initial step in the arduous ascending pathway to the successful rhinoplasty is a clear understanding of the nasal anatomy and its function. It has been repeatedly stated that form and function are inalienable components of most facial structures and the nose is no exception. It is of cardinal importance to recognize that the nose has several important functions and maintaining sound structural support during the rhinoplasty is crucial to its shape and physiology. This is where the understanding of the nasal anatomy becomes an irreplaceable component of a positive rhinoplasty outcome. In this chapter, we will first discuss the anatomy of the nose, followed by its function as it relates to the rhinoplasty. We will begin with the surface of the nose and extend the discussion to the deeper structures.




Rhinoplasty Terminology

Even though the nose occupies only a small area of the face, the terminology used to define the different parts of the nose is vast and confusing. In order to improve understanding of this terminology, we will try to list and explain these terms, as described in different textbooks,1,2,26 including all variations that have been used to describe a specific site (Figures 1.1-1.4).


• Accessory cartilages – small cartilages located between the lateral ends of the lateral crura and the pyriform aperture

• Ala – the lateral nostril wall extending from the tip to the upper lip and cheek

• Alar groove – the oblique skin depression between the tip and the ala

• Anatomic dome – the most anterior projected portion of the lower lateral cartilages between the medial and lateral crus

• Anterior septal angle – the junction of the anterior and caudal cartilaginous septum

• Columella – the column between the nostrils at the base of the nose

• Columellar-lobular angle – the angle between the infratip lobule and the columella

• Dorsum – the anterior surface of the nose between the tip and the radix (Figure 1.5)

• External nasal valve – the external opening of the nostril

• Hemitransfixion incision – an incision through only one side of the membranous septum

• Infratip lobule – the portion of the tip between the tip defining points and the columellar-lobular junction

• Intercartilaginous incision – an internal incision placed at the junction of the upper lateral cartilage with the lateral crus of the lower lateral cartilage

• Internal nasal valve – the area located between the caudal edge of the upper lateral cartilage and the nasal septum

• Keystone area – the junction of the perpendicular plate of the ethmoid with the septal cartilage at the dorsum of the nose

• Limen vestibuli – the junction of the caudal edge of the upper lateral cartilage with the cephalic margin of the lateral crus of the lower lateral cartilage

• Lower lateral cartilages – the paired caudal nasal cartilages consisting of the medial, middle, and lateral crura

• Marginal or infracartilaginous incision – an incision placed along the caudal border of the medial and lateral crura

• Footplate of the medial crura – the posterior segment of the medial crura that extends laterally

• Nasal lobule – the caudal part of the nose bounded posteriorly by the anterior nostril edge, superiorly by the supratip area, and laterally by the alar grooves

• Nasal pyramid – part of the nasal frame made up of the bilateral nasal bone and frontal process of the maxilla

• Nasion – the depression at the junction of the nose with the forehead

• Nasolabial angle – the angle formed by a line drawn through the most anterior to the most posterior point of the nostril intersecting the vertical facial plane on the lateral view (desired angle is 94–97° in males and 97-100° in females)36

• Nostril sill – the horizontal ridge between the columellar base and the alar base

• Pyriform aperture – the pear-shaped external bony opening of the nasal cavity

• Radix – the junction between the frontal bone and the nasal bones

• Rhinion – the point located at the osseocartilaginous junction over the dorsum of the nose

• Rim incision – an incision placed just within the vestibular edge of the rim of the naris

• Scroll area – the interlocking, curled junction between the lateral crus of the lower lateral cartilage and the upper lateral cartilage

• Sesamoid cartilages – small cartilages found in the lateral space between the upper and lower lateral cartilages

• Soft triangle – the thin skin fold between the anterior portion of the nostril and the caudal border of the dome between the medial and lateral crura

• Subnasale – the junction of the columella with the lip

• Supra-alar crease – the groove immediately cephalad to the alar crease

• Supratip area – the area just cephalad to the nasal tip at the caudal portion of the nasal dorsum

• Tip – The most anterior point of the lobule

• Tip defining points (TDP) – the most projecting area on each side of the tip that produces an external light reflection

• Tip projection – the distance from the most projected portion of the tip to the most posterior point of the nasal–cheek junction

• Tip rotation – movement of the tip cephalad or caudad pivoted at the alar base on the profile view

• Transfixion incision – an incision in the membranous septum between the caudal border of the septal cartilage and the columella

• Upper lateral cartilages – the paired cephalad nasal cartilages spanning laterally from the anterior septum and composing the lateral walls of the middle third of the nose

• Weak triangle (converse) – the area immediately cephalad to the paired domes




[image: image]
Figure 1.1 Front view of the different anatomical components of the nose.
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Figure 1.2 Front view of the bony and cartilaginous nasal frame.
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Figure 1.3 Profile view of the different anatomical components of the nose.



[image: image]
Figure 1.4 Profile view of the bony and cartilaginous nasal frame.
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Figure 1.5 The average skin thickness is greatest (1.25 mm) at the radix and least at the rhinion.





Soft Tissues of the Nose

The tissues covering the nasal frame vary significantly in thickness from the cephalic to the caudal portion. These tissues are thick cephalically and caudally, and become thinner in the center. It is for this reason that a nose frame that is totally straight on profile most likely will not induce an optimal dorsal outline. The soft tissue components of the nose include skin, muscles, nerves, and the vascular elements. In general, the nose has more sebaceous glands than most other parts of the face and body. Therefore the skin of the nose will re-epithelialize faster than other types of skin following procedures such as dermabrasion, chemical peel, and laser abrasion. The sebaceous glands are more abundant in the caudal third of the nose skin than the middle and cephalic portions. The thickness of the cephalic portion of the nose skin is related more to components such as the procerus muscle and adipose tissue than to a thick dermis and sebaceous glands.




Skin

One of the key determining factors in the outcome of the rhinoplasty is the quality of the nasal skin. The skin color, consistency, thickness, and porous nature vary from patient to patient, on different parts of the same patient’s nose and at different stages of life. The skin is thicker at the radix than the central portion. However, in some patients the supratip area is even thicker than the radix and contains more sebaceous glands. Lessard & Daniel have determined that the average skin thickness is greatest at the radix (measuring 1.25 mm) and the least at the rhinion (approaching 0.6 mm) (Figure 1.5).1

The lower third of the nose, especially the supratip area, has an abundance of sebaceous glands which range in activity from time to time and race to race. In men, especially teenagers, there is a vast number of these glands within the tip and supratip area that renders achievement of an optimal tip definition difficult. A varying degree of rosacea may alter the skin surface color, causing some redness in the mid-vault area, or more commonly, in the caudal half of the nose, especially the supratip area. This redness commonly extends to the cheek area. The thickness of the skin is reduced dramatically in the columella and mid-alar area, while it thickens in the alar base area. As much as thick skin is problematic in achieving an ideal nasal definition, thin skin may also adversely affect the outcome of rhinoplasty by revealing harshness of the underlying frame and any existing iatrogenic or residual minor flaws, which would not be discernible in a patient with thicker skin.

The alar base area contains more fibrous bands, which is the reason for its rigidity. The vestibule is the cavity just inside the external nares bounded by the membranous septum and the columella medially and the side wall of the ala laterally, the latter being covered with hair (vibrissae).2




Soft Tissue Layers Beneath the Skin

There are four distinct layers that occupy the area between the skin and the underlying osseocartilaginous frame: the superficial musculoaponeurotic system (SMAS) as originally described by Tessier,3 fibromuscular layer, deep fatty layer, and periosteum/perichondrium.2 Immediately under the skin, there is a superficial fatty panniculus, which is largely occupied by adipose tissue containing some vertical fibers and septi running from the skin to the underlying SMAS.2 This layer again is significantly thicker in the radix area, and becomes extremely thin in the mid-vault region and thickens in the supratip area. The SMAS of the nose is the continuation of the sheath that extends across the entire upper half of the face.

Under the SMAS there is a thin fibrofatty layer that divides to encase the superficial and deep muscles of the nose.3,4 Wherever there is no muscle, these two layers join, creating a single layer.

The third layer of the nose is the deep fatty layer that separates the fibromuscular layer from the underlying nasal frame. The major superficial blood vessels and motor nerves run within it. A distinct feature of this layer is that it does not have fibrous septa and its role is to facilitate movement of the fibromuscular layer over the frame.

The fourth soft tissue layer is the periosteum over the nasal bones and the perichondrium over the cartilaginous frame. There are several fibrous connections joining the cartilages to each other, some extending from the lateral crura of the lower lateral cartilages to the upper lateral cartilages and connecting the accessory cartilages to each other. There is a fibrous band extending from one lateral crus to the opposite one in the supratip area which is called the Pitanguy ligament.5 Additionally, there are dense fibrous bands between the caudal septum and the medial crura. There are also fibrous bands between the medial crura.




Nasal Muscles

The importance of the musculature of the nose has not been sufficiently emphasized in the literature. Because these muscles are thin and difficult to visualize, it is a challenge to consistently preserve them. The significance of these small nasal muscles is clearly evident in patients who suffer from facial paralysis. In the early stages after facial paralysis, even without a significant nasal deviation, these patients experience a notable blockage of the nasal airway on the ipsilateral side to the paralysis. After the nose shifts to the opposite side of the paralytic face, the deviation becomes conspicuous and the airway becomes more reduced. Additionally, in patients in whom the nasal muscles are iatrogenically disturbed during rhinoplasty, the result is a disconcerting functional and aesthetic change, an adverse event that is especially evident on animation. This type of muscle dysfunction is a hallmark of rhinoplasties performed several decades ago when the dissection was conducted in a supraperiosteal plane, irreparably damaging the thin nasal muscles.

The description of the muscles of the nose and explanation of their functions is one of the most confusing aspects of the body of knowledge germane to rhinoplasty. In fact, many of the articles written about the nasal musculature assign different names and functions to the same muscles of the nose. All these muscles are innervated by the VIIth cranial nerve. The following is a description of the nasal muscles and an outline of their function6 (Figures 1.6 and 1.7).


[image: image]
Figure 1.6 Profile view illustration depicting the nasal musculature.
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Figure 1.7 Front view illustration depicting the nasal musculature.





Procerus

The most cephalic muscle of the nose is the procerus, which arises from the glabellar area, extends caudally in a vertical fashion, and joins with the wing-shaped nasalis transverse muscle covering the caudal portion of the nasal bones. The main function of the procerus is to move the eyebrows caudally; it can create wrinkles over the cephalic portion of the nose in aging patients.




Nasalis

The nasalis muscle has two components: (1) the transverse nasalis or compressor nasi and (2) the pars alaris (alar nasalis). The transverse part of the muscle spans the dorsum of the nose, covering the upper lateral cartilages. This muscle, also called pars transversa, arises from the lateral cephalic portion of the subpiriform crescent. The pars transversa joins with the procerus muscle and the opposite muscle in the midline to form the nasalis–procerus aponeurosis. The pars transversa compresses and elongates the nose, contracts the nostrils, and narrows the vestibules. Although removal of the pars transversa may shorten the nose, it is inadvisable since its removal may cause skin dimpling. Removal of the pars transversa muscle may also expose any imperfections in the frame because it eliminates the blanket effect that this muscle lends the nose. The second component of the nasalis muscle, the pars alaris (alar nasalis) arises from the crescent origin of the maxilla and is more lateral and slightly caudal to the bony origin of the depressor septi nasi muscles. The alar portion partially covers the lateral crus of the lower lateral cartilages and assists in dilatation of the nares. Damage to this muscle may result in collapse of the external nasal valve. In ethnic noses, the pars alaris is much more developed and is stronger.




Depressor Alae or Myrtiforme

This muscle originates from the border of the pyriform crest and then rises vertically, like a fan, up to the ala, acting as a depressor and constrictor of the nostrils. Release of this muscle during alar base surgery has a beneficial effect on the external valve.




Levator Labii Superior Alaeque Nasi

This is another muscle that plays an important functional role. It extends lateral to the nose in a cephalocaudal direction and has fibers that are attached to the nostril, thus contributing to the dilatation of the nares. Paralysis of these muscles will also cause collapse of the external valve.




Depressor Septi Nasi Muscle

This muscle arises from the maxilla (just below the nasal spine), sometimes fuses with some fibers of the orbicularis oris muscle, extends along the columella base, and attaches to the footplate. Occasionally, fibers of this muscle extend to the middle genu. Some believe that these muscle fibers extend to the membranous septum. The depressor septi nasi muscle depresses the nasal tip on animation and alters the air turbulence. Additionally, it has aesthetic importance since its contraction would narrow the labiocolumellar angle. Release of this muscle not only eliminates the depressor effect on the tip but may also cause slight ptosis of the upper lip, which may or may not be beneficial, depending on the patient’s incisor teeth show.










Blood Supply

Both the external and internal carotid arteries provide blood supply to the external nose7,8 (Figure 1.8). The angular artery running close to the nasofacial junction provides most of the arterial circulation to the lateral nose. This is the terminal branch of the facial artery. An important branch that arises from the angular artery and runs towards the nasal tip is the lateral nasal artery. Branches of this artery have a watershed effect with branches of the dorsal nasal artery, which connects with the external branches of the anterior ethmoid artery. The latter branch extends towards the nasal tip. The branches of this artery also communicate with the infratrochlear artery. The lateral branches of the infraorbital artery also provide arterial circulation to the nose.


[image: image]
Figure 1.8 Profile view illustration depicting the arterial blood supply to the nose.


Additionally, the nose receives circulation from the superior labial artery, which branches off from the facial artery. There is a consistent branch on either side of the lip arising from the superior labial artery, which is called the columellar artery.9-14

The venous drainage takes place through the branches that have the same names as the associated arteries and connect to the corresponding venous system, namely through the dorsal nasal, infratrochlear, external nasal branches of the anterior ethmoid, lateral nasal, and columella veins.




Sensory Nerve Supply

The maxillary and ophthalmic branches of cranial nerve V provide sensory innervation to the nose (Figure 1.9). The supraorbital and supratrochlear branches of the ophthalmic nerve supply the sensory innervation to the cephalic portion of the nose. The external nasal branch of the anterior ethmoid nerve provides innervation to the mid-vault area and extends to the tip of the nose. The infraorbital nerve provides sensory innervation to the nose posteriorly. The caudal portion of the columella is also innervated by the infraorbital nerve. This nerve also provides sensory innervation to the alar area.


[image: image]
Figure 1.9 Illustration of the sensory innervation of the nose from cranial nerve V.





External Nasal Frame

The nasal frame has two distinct components. The cephalic portion of the nose consists of bony vault and the caudal portion is cartilaginous.


Bony Vault

The bony vault is composed of a pair of nasal bones and the ascending frontal process of the maxilla. This part of the nose is pyramidal in shape, the narrowest portion being at the intercanthal line (Figure 1.4). The nasal bones become thicker cephalically, so any osteotomy above the intercanthal line may become somewhat arduous. The average length of the nasal bone is 25 mm, although it varies tremendously from person to person. There is a significant variation in the length of the nasal bones related to race.15 African-American noses often have short nasal bones. This becomes significant in maintaining the width of the nose after nasal bone osteotomy. Osteotomy and medial repositioning of the long nasal bones will have a deleterious effect on the airway since it will transpose the upper lateral cartilage as well.16 Any abnormalities in the width of the nasal bones can distort the aesthetic dorsal lines, causing displeasing incongruity. Restoration and maintenance of the dorsal outline is an important part of rhinoplasty.

The nasal bones join with the frontal process of the maxilla laterally. These processes are significantly thicker than the nasal bones. However, incorporation of a portion of this frontal process with the nasal bone osteotomy will ensure a better nasal definition and avoid a step deformity. The circle created between the nasal spine, the thin portion of the frontal process of the maxilla, and the thin caudal border of the nasal bones is called the pyriform aperture.17 The nasal bones fuse with the superior edge of the perpendicular plate of the ethmoid bone cephalad to the intercanthal line. The confluence of cartilaginous nasal septum, ethmoid bone, and nasal bone is called the keystone area18-21 (Figure 1.10). When the dorsum is lowered significantly, the keystone area is weakened and the roof of the nose becomes open. On patients with wide noses, the distance between the nasal bones and the perpendicular plate is fairly significant, especially following removal of a large hump, necessitating removal of a wedge between the nasal bones and the perpendicular plate to facilitate medial transposition of the bones, without which the nasal bones may not readily move medially.


[image: image]
Figure 1.10 The confluence of cartilaginous nasal septum, ethmoid bone, and nasal bone is called the keystone area. The space referred to as the external lateral triangle is surrounded by the caudal border of the upper lateral cartilages cephalically, the frontal process of the maxilla laterally, and the cephalic border of the lower lateral cartilage caudally.





Cartilaginous Nasal Frame

The cartilaginous nasal frame consists of a pair of upper and lower lateral cartilages.


Upper Lateral Cartilages

The upper lateral cartilages are a pair of rectangular cartilages that support the lateral nasal walls. These cartilages join the septum in the midline, although the fusion between the upper lateral cartilages and the septum occurs in such a way that it almost creates a single unit cephalically.22 The lateral border of the upper lateral cartilages frequently terminates at the level of the lateral nasal bone suture line. This leaves a space between the bone and upper lateral cartilage, which is called external lateral triangle and is surrounded by the caudal border of the upper lateral cartilages cephalically, the frontal process of the maxilla laterally and the cephalic border of the lower lateral cartilage caudally (Figure 1.10). The mucoperiosteum covering the septum extends underneath the upper lateral cartilage (Figure 1.11). The angle between the caudal border of the upper lateral cartilage and the septum, which is usually 10–15° (Figure 1.12), constitutes the internal valve (Figure 1.13) along with the border of the inferior turbinates. The cephalic portion of the upper lateral cartilage is overlapped by the nasal bone (Figure 1.14). The amount of overlap is highly variable and can range from 2–11 mm.23
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Figure 1.11 The mucoperiosteum covering the septum extends underneath the upper lateral cartilage.
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Figure 1.12 The angle between the caudal border of the upper lateral cartilage and the septum, usually 10–15°, comprises the internal valve along with the border of the inferior turbinates.
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Figure 1.13 Relationship between the internal and external valves.
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Figure 1.14 The cephalic portion of the upper lateral cartilage is overlapped by the nasal bone. The amount of overlap is highly variable and can range from 2–11 mm.





Lower Lateral Cartilages

The lower lateral cartilages have four components: the medial crus, middle crus, lateral crus, and dome.


Medial Crus

The medial crus has two distinct segments: the footplate and the columella. The footplate varies in size and in the degree of lateral angulation. This angulation of the footplate governs the width of the base of the columella. The posterior portion of caudal septum influences the footplate and may cause distortion of the columella base. Correction of this abnormality may require repositioning of the septum as well as the footplate. As the lateral angulation is corrected, it will advance the base of the columella caudally.24

The columellar segment of the medial crus varies in length and width. The longer the columella portion, the longer the nostril and thus a potentially more projected nasal tip. Cephalad to this portion of the medial crura is the membranous septum, which is composed of two layers of soft tissues encasing some fibrous bands called septocolumellar ligaments.




Middle Crus

This part of the lower lateral cartilage extends between the medial crus and the domes. The configuration of the infratip lobule is largely controlled by the length and width of this segment of the lower lateral cartilage.




Dome

The domal segment is the narrowest and thinnest portion of the lower lateral cartilage, yet is the most important in relation to the tip shape. There is a tremendous variation in its shape. On rare occasions, it has a convolution that, when present, invariably results in bulbosity of the tip. The area posterior and caudal to the domes between the medial and lateral segments contains two pieces of soft tissue, with no cartilage, is externally covered with skin and internally with the vestibular lining, and is called the soft triangle. The cephalic edges of the paradomal segments are frequently in close approximation in the optimal nose and the caudal portions are divergent. Whenever the cephalic margins diverge, they result in widening of the nasal tip.

The medial and middle crura are tightly bound together by fibrous bands. The most anterior one is called the interdomal ligament. Additionally, there are fibrous
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Lateral Crus










Internal Anatomy of the Nose



Nasal Septum
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Lateral Walls of the Nasal Cavity
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