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Introduction

Nasal osteotomies are widely used

in both functional and aesthetic

rhinoplasty. The aim of work on the

bony pyramid is to create a harmo-

nious width of the nasal bridge and

to establish dorsal aesthetic lines.

These osteotomies are performed

blindly using tactile guidance.

The classical indications for a

lateral nasal osteotomy are clearly

defined: 

(1) hump resections with closing

of the open roof;

(2) narrowing of a widened dor-

sum;

(3) correcting/straightening asym-

metric nasal vaults.

A special indication that is

emerging is the lateral reposi -

tioning technique for the exces-

sively narrow bony nasal pyramid,

using:

(4) the “inside-out” lateral osteo-

tomy.

The lateral osteotomy is the

most critical (i.e. least predictable)

and traumatic step. Excessive

damage  to the intranasal mucosa

or periosteum can result in post-

rhinoplasty aesthetic deformity and

narrowing. The optimal surgical

technique for consistent results

in rhinoplasty remains a topic of

debate. A range of instruments may

be used (cutting forceps, saws,

electrical instruments, osteotomes)

for the osteotomy. 

Depending on training and

philosophy , different surgical

approaches are possible to access

the bony pyramid, examples being

alar, buccal (sublabial), vestibular

or external incisions.

The osteotomies described in

this article are performed with

osteotomes. The approach to the

bony pyramid is achieved through

continuous lateral osteotomies

using a vestibular entrance and can

be alternated with external perfo-

rating lateral osteotomies. Some

authors advocate performing lateral

osteotomies entirely with transcu-

taneous osteotomies. 

Depending on the desired func-

tional or cosmetic outcome, the

rhinoplasty surgeon has the option

of performing a medial (1), lateral

(2) or intermediate (3) osteotomy.

1. Medial osteotomies

Medial continuous osteotomies

are usually the first bony cuts per-

formed, parallel and immediately

adjacent to the dorsal septum. The

direction is cephalic, extending to

the frontal bone. It is clear that this

point has been reached when the

timbre of the osteotome changes.

It is important to keep the sharp

leading edge of the osteotome (2

mm chisel) facing laterally. Keep

one finger on the tip as it moves

under the skin. When the frontal

bone is reached, fade/gently curve

the tip laterally in order to avoid

entering the thick part of the

frontal bone (Figure 1).

This creates a weak zone

beneath the dense frontal bone,

where mobilisation and a green-

stick fracture becomes possible.

Depending on the analysis of

the nose, medial osteotomy may

not be necessary if the bony vault

is already narrow or when a large

bony hump has been removed,

leaving a wide open roof. In this

situation, lateral osteotomies may

result in sufficient closing of the

nasal dorsum. 
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Medial oblique osteotomies

may be indicated for narrowing a

very wide bony nasal dorsum, on

which a minimal hump removal is

performed accordingly, resulting in

a correct (i.e. acceptable) profile.

This technique allows for the in-

fracturing of the osteotomised later-

al bony vault segments (Figure 2).

2. Lateral osteotomies

The aim of this approach is to re-

establish a symmetric bony nasal

vault configuration.

Mastering endonasal rhinoplas-

ty, and an understanding of inci-

sional approaches and dissection

planes, are mandatory in training

for rhinoplasty surgeons. Before

tackling difficult cartilaginous

reconstructions of the midvault,

and tip adjustments, different types

of straightforward osteotomies of

the bony nasal vault should be

understood and mastered.

Different lateral nasal osteotomy

techniques are in use currently, but

proper indications and correct

analysis are needed to establish an

appropriate surgical plan. The

terms below indicate the patterns

followed for nasal osteo-

tomies and make it possible to

understand the technique adopted

and the intention of the mobilisa-

tion of the bony pyramid. These

surgical techniques have evolved

over the years.

(1) The low to high osteoto-

my("Sheen type") is a classic

approach that allows for the nar-

rowing of the upper and midnasal

vault, and of a medium-wide nasal

base and a small open roof. Joseph

was the first to describe this tech-

nique, in 1898.1 He performed the

procedure with a saw. Chisels were

(re-)introduced later. Narrowing

may, however, be expected at the

pyriform aperture at the level of the

head of the inferior turbinate and

should be taken in account (Figure

3). This technique is not routinely

used nowadays given the large

medial displacement of the nasal

pyramid comprising the bony nasal

sidewall, the ascending process of

the maxilla and the attached upper

lateral cartilage.

(2) The high-low-high osteoto-

my ("Tardy type") results in less

deformation of the upper bony

nose and better preservation of the

nasal airway. This technique was

introduced by Webster et al.2 and

Farrior.3 This new approach did

not compromise the diameter of

the pyriform aperture, leaving the

anterolateral attachment of the

inferior turbinate intact. There

was an emphasis on the size and

form of the osteotome in order to

minimise  damage to the soft-tissue

structures. Ultimately Tardy and

Denney4 introduced the micro-

osteotome to maximise the preser-

vation of soft tissue, the supportive

Figure 1
Classical median osteotomy, flush to the
cartilaginous septum and progressing
cephalically to the nasal bone, fading
before entering the thick frontal nasal
bony part.

Figure 2
Median oblique osteotomy indicated to
narrow the bony vault after minimal dorsal
hump removal and a good profile already
in place

Figure 3
Classic low to high osteotomy without the
preservation of the crucial bony triangle,
with the possible risk of medialising the
head of the inferior turbinate and therefore
the narrowing of the pyriform aperture
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periosteum and intranasal mucosa

(Figure 4). Nowadays, this tech-

nique is basically the preserve of

rhinoplasty surgeons.

(3) The high to high osteotomy

and /or intermediate osteotomy

addresses more severe/complex

bony deformities of the bony pyra-

mid. They are indicated occa -

sionally and should be considered

when abnormal bony contouring is

present , such as excessively convex

or concave nasal bones. They

should be performed before lateral

osteotomies needing a stable lateral

nasal bony wall. 

The patterns listed here refer to

the traditional lateral bony cuts

made along the nasal process of

each maxilla to medialise (and

occasionally lateralise) the lateral

bony portions of the nose. This can

be done either with an internal/

endonasal continuous osteotomy

or with an external percutaneous

perforating osteotomy.

Broadly speaking, the most

widely used pattern at present is the

high-low-high technique. In spite

of the maximum preservation

measures involved in correct osteo -

tomies, this technique remains

challenging since the outcomes are

still unreliable in the short and long

terms. Short-term complications

have been reported, examples

being infection, canalicular trauma,

anosmia, intracranial injury, func-

tional airway narrowing, nasal

obstruction. The lateral osteotomy

technique continues to be associ -

ated with post-operative asymme-

try, the displacement of desta-

bilised segments, and the collapse

of the nasal valve and the lateral

nasal sidewall.

Continuous endonasal (vestibu-

lar) osteotomies: how I perform

them

Injections

To minimise bleeding, the periph-

ery of the nasal bones is injected

along the external nasal sidewall

with a local anaesthetic (Xylocaïne

2% with 1:100000 Adrenaline) to

achieve constriction (facial artery,

angular artery). Care is taken not to

obscure the external topographic

anatomy.

Before lateral and transverse

osteotomies (through the vestibular

region), continuous medial osteo -

tomies (when needed) may be

made parallel to the dorsal septum,

extending into the junction with the

nasal process of the frontal bone.

Even here, the needle is con-

ducted low on the medial side

of the pyriform aperture along the

lateral endonasal wall, following

the line of the planned osteotomy.

Osteotomies 

The author then makes a stab

with a pointed scissor in the

lateral  vestibular skin adjacent to

the head of the inferior turbinate,

before gently widening the

opening , contacting the bone

lateral  to the lateral edge of the

pyriform aperture in order to

introduce a small elevator or

small (not pointed) scissors

along the planned path of the

lateral  osteotomy.

With the elevator (or scissors),

a small subperiostal canal is

created  on the base of the lateral

nasal wall following the planned

osteotomy route and the same

route is followed at the endo -

nasal sidewall in the pyriform

aperture, creating a small corri-

dor free of periosteal attachment.

The aim is to minimise tissue

damage and bleeding into dead

spaces during the different

osteotomies. These tunnels

should be kept small in order to

maximise preservation of the

periosteal attachment of the

osteotomised bony segments.

Too much dehiscence of the

periosteal layer would allow

more inward displacement of the

bony segments, with the subse-

quent narrowing of the nasal

pathway, and would allow for

dead spaces filled with blood.

Although this approach is used

by the author, many other rhino-

plasty surgeons do not perform

this subperiosteal tunnelling.

The osteotome used may be a 

2-3 mm flat osteotome (guided

Figure 4
High-low-high osteotomy leaving a triangle of bone with the stable attachment of the
head of the inferior turbinate. A: profile, B: front, C: profile osseous pattern

A B C
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or unguided). The osteotome is

positioned about 3-4 mm above

the base of the piriform aperture

immediately above the head of

the inferior turbinate. The start of

the high to low osteotomy is

directed in a posterior and

cephalic direction. This pre-

serves a small triangle of bone at

the base of the pyriform aperture

and – as mentioned above – pre-

vents the possible inward dis-

placement of the head of the

inferior turbinate and therefore

the narrowing of the pyriform

aperture. 

As the high-low-high osteoto-

my continues, the osteotome is

readjusted and directed toward a

point medial to the inner canthus

of the eye. The other hand fol-

lows the edge of the osteotome

whilst progressing upwards.

During the approach to the inner

canthus, the osteotome is rotated

to the patient's other side. This

normally results in an inward

back-fracture. Thumb pressure is

sometimes needed to complete

this fracture. At this point, the

author sometimes uses a small

(1-2 mm) chisel, making one

perforation and performing a

transcutaneous osteotomy when

the bone fails to back-fracture

subject to finger pressure.

The completion of the lateral

osteotomy follows a curved

pattern  almost entirely upon

the maxillary ascending process,

finishing only at the apex of the

osteotomy where the small nasal

bones are encountered at the

point where the back-fracture

will occur. Bearing in mind that

the thickness of nasal bone

increases in the cephalic direc-

tion, fracturing and realignment

are accomplished in the majority

in the caudal halves of the nasal

bones (Figure 4).

Pitfalls and risks

Osteotomy path

1.Too Low 

– If the osteotomy is too low on

the pyriform aperture, this may

medialise the head of the inferi-

or turbinate and narrow the

vestibular aperture, creating a

functional problem.

– If the osteotomy is too low/

lateral in the maxillary process,

there may be injury to the naso-

lacrimal canal, the lacrimal

drainage system and higher up,

laterally and deep in the maxil-

lary process, the lacrimal sac.

2. Too high

– If the osteotomy is too high

anteriorly, this may result in an

aesthetically unpleasant pinched

nose with visible step deformity

and significant airway compro-

mise.

– If the osteotomy is too high,

dislocation /disruption of the

attachment of the cephalic por-

tions of the upper lateral carti-

lages overlapping the nasal bone

may result in a variable depres-

sion of the middle third of the

nasal sidewall which will be

very hard to correct and may

induce a functional narrowing.

Injections

Prior to osteotomy, injections

should be made internally and

externally to the intended osteoto-

my pathway. In particular, the soft

tissues adherent to the internal

surfaces of the bony side walls are

highly vascular and may result in

subsequent ecchymosis after later-

al osteotomy. Excessive dehis-

cence of the periosteum will allow

blood to collect and result in the

loss of the supportive tension

afforded by intact adherent perios-

teum.

Materials

– Osteotomes should be sharpened

regularly and frequently. Failure

to do so may result in the uncon-

trolled fracturing of the maxil-

lary process and nasal bone, and

compromise aesthetic/function-

al outcome.

– Generally speaking, osteotomes

should be small (2-3 mm).

When using wide osteotomes

and guarded osteotomes, it is

important to be aware that more

unwanted tissue trauma may

result, leading to excessive

bleeding and therefore scarring

in the long term.

– During the elevation of the nasal

bone periosteum the cephalic

upper lateral cartilage is at risk

of possible detachment and this

procedure should therefore be

performed with extreme care.

– The down-rasping of the bony

dorsum also threatens the

cephalic upper lateral cartilage

and it should therefore be

conducted  obliquely to avoid

possible avulsion.

Post-operative care

– The dressing of the nasal dorsum

is carefully taped from the radix

to the supratip. An external dor-

sal splint should be placed to pro-

tect the repositioned nasal bones.

Correct healing may be compro-

mised if finishing is not careful.

– Stable anaesthesia is helpful in

maintaining blood pressure, if

possible, at a slightly reduced

level depending on the general

condition of the patient. Blood

pressure should be taken into

account when re-awakening

patients in order to avoid high
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intracranial pressure and subse-

quent post-operative haematoma.

3. Intermediate osteotomies

These osteotomies are made paral-

lel and prior to the lateral osteoto-

my. Specific indications are

severely deviated bony vaults. The

aim is to correct the bony contour

of the extreme convex or concave

bony lateral nasal wall. They

should be performed before the

lateral osteotomies as stable bony

fragments are critical for correctly

applied cuts. However, these

manoeuvres require excellent

analysis and technically skilled

rhinology surgeons.

Why I mainly perform vestibu-

lar osteotomies

1. Mainly because techniques

covered in the training setting

make/teach surgeons feel com-

fortable with the vestibular

endonasal approach.

2. The surgeon's chosen tech-

nique may be the one he feels

most comfortable with, with

this choice being reinforced by

the literature and experience.

3. Over time basic techniques can

be refined in accordance with

close follow-up of the out-

come. 

4. Changing techniques involves

a new learning curve.

5. It is preferable to make small

changes in a given technique,

evaluating and integrating

them depending on outcome.

6. Each negative outcome results

in a more critical evaluation of

the next alternative technique,

adding to personal experience.

7. With time, experience with tac-

tile perception of the advancing

osteotome tends to give the sur-

geon more comfort and control

at this stage. He learns to “see”

with his finger.

Continuous endonasal osteo-

tomies present some (possible)

disadvantages

– The surgical procedure is blind

and dependent on tactile percep-

tion.

– Teaching the technique (of tac-

tile perception) to the resident

may be difficult. 

– The vestibular approach is more

difficult to control when per-

formed by the resident.

– Perforation of the endonasal

mucosal lining, with subsequent

bleeding and ecchymosis.

– Invisible tissue damage along

the osteotomy path.

– Risk of “fausse route” with the

deviation of the path and possi-

ble asymmetry/damage.

– Unexpected blind fracturing of

lateral bony nasal segments.

– Excessive dehiscence of the

periosteal layer resulting in

endonasal/external haematoma. 

– Large haematomas/oedema may

interfere with control, resulting

in asymmetry, possible scarring

and doubtful outcome.

– Imaging during training does not

show surgeons at work and

experience with using the finger

to guide the osteotome remains

personal.

Alternative osteotomy tech-

niques

Percutaneous (external) perfo -

rating osteotomies

The same high-low-high pattern

for lateral osteotomy can be

achieved with a lateral external

transcutaneous approach as advo-

cated by Rohrich et al.5 The mate-

rials used consist of a straight 2-

mm osteotome, which is intro-

duced through the facial skin.

This technique undoubtedly has

some advantages:

– visualisation on the skin of the

pattern for intended osteotomy,

resulting in training benefits;

– the preservation of periosteal

attachments for stabilising the

osseous framework, with reduc-

tion of bleeding, oedema and

ecchymosis;

– less intranasal mucosal injury;

– less soft tissue disruption, mini -

mising bleeding and ecchymo-

sis/oedema;

– reduced lateral wall collapse and

lessened airway compromise.

Lately the lateral perforating

technique has been proposed as an

alternative in an internal

(transnasal) approach, providing

the same advantages as the exter-

nal approach but without the pos-

sible external mark. Gryskiewicz

et al.6 published a prospective

study which in their view justified

the use of perforating osteotomies

rather than continuous osteo-

tomies.

Criticisms

– External stab and possible scar

formation are, however, rare.

– This technique is more appropri-

ate for use by experienced sur-

geons.

“Inside-out” lateral osteotomies

Combining interrupted (non-con-

tinuous) internal (transnasal)

osteotomies and lateral osteo-

tomies can be adopted as an

approach for widening over-

narrow  bony pyramids in, for

example, revision rhinoplasty

cases or after trauma. 

Byrne et al.7 use the 2-mm

straight osteotome for this pur-
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pose. The aim of the endonasal

approach is to create a limited

number (3-4) of small perfo -

rations with the force vector

directed from medial to lateral.

The result is the lateralisation of

the osteotomised segments. This

technique is therefore confined to

patients in whom some lateral

displacement is desired.

Buccal osteotomies

The author has no experience

with this technique. The ana -

tomical approach to the pyriform

aperture through the intrabuccal

route involves some practical dif-

ficulties:

– some distance through the soft

tissue must be covered to reach

the bony margins of the piri-

form aperture, with the con-

comitant risk of (unnecessary)

soft-tissue damage;

– the soft tissue of the upper lip

contains the lingual branch of

the facial artery, and it may be

injured;

– in search of the subperiosteal

plane, a low approach pattern

directed at the base of the pyri-

form aperture seems logical,

implying the risk of the

mediali sation of the head of the

inferior turbinate, as with the

less frequently used low to high

osteotomy;

– the initial high placement of

the osteotome (high-low-high)

could result in considerable

stretching of the soft tissue;

– this stretching would be accen-

tuated in further progression on

the maxillary process and

increase with the final bending

into the nasal bone directed

towards the other side;

– this long pattern would exacer-

bate the risk of bleeding, oede-

ma and ecchymosis regardless

of the possible asymmetry in

this manoeuvre;

– ecchymosis in the cheeks and

infra-orbital region could

extent towards the upper lip.

Lateral osteotomy in open

approach rhinoplasty

The main reason why an open

approach could be mandatory is

the obvious need for visualisa-

tion. Advantages must be care-

fully offset against the less inva-

sive endonasal approach guided

solely by the surgeon’s subtle

palpation and experience.

Overall, the main indication

for the open approach technique

is the restoration of the middle

and lower vault of the nose for

functional and/or aesthetic rea-

sons. It makes it possible to see

the real anatomy of the under -

lying structures in relation to the

surface anatomy. In addition to

the teaching opportunities, this

technique allows for the under-

standing and achieving of

sophisticated reconstructions.

There must, however, be an

awareness of a possible false

sense of security. The procedure

starts with an external (trans -

columellar) incision and possible

scar formation. It requires a

considerably  longer time to per-

form, greater dissection surfaces

resulting in more oedema, and a

long-term risk of scar formation

with unexpected healing defor-

mities over time. 

Some thoughts about an open

approach to the upper bony third:

1 Diagnostic

A direct view of the bony struc-

tures is needed only when extreme

deviations or trauma and

secondary  rhinoplasty have made

palpation insufficient and the

adjunctive visualisation with CT

scans has failed. This situation

also can occur in thick skin with

irregularities that are difficult to

evaluate. 

Furthermore, the localisation of

irregularities and/or deviations in

the region of the high central part

of the thick bony nasal vault (clas-

sically not addressed with current

osteotomy techniques) and the

region of the nasion may mean

that there are areas that are diffi-

cult to evaluate.

2 Technical

The same considerations apply

here. In terms of technique, diffi-

cult realignment cases with high

bony deviations and thick bones

can be reduced more symmetrical-

ly with correct readjustment under

direct vision. 

The use of grafting may also

require correct positioning and

fixation  under direct vision.

However, cases like this

requiring  an open approach with

direct vision remain rare. 

The Future as we see it today

holds out the prospect of CT Cone

Beam imaging techniques, with the

possibility of three-dimensional

reconstructions with excellent

appreciation and analysis of the

soft tissue and bony structures

(Figures 5,6). This allows the

excellent analysis of any bony

tissue  alterations and their impact

on the outer soft-tissue layer.

This also implies the possibility

of planning the approach to the

bony contour, with the appropriate

osteotomies if needed. 

Conclusion

Individual surgeons will select

their own osteotomy techniques,
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mainly on the basis of experience.

The aim is to achieve repetitive,

reliable and consistent aesthetical-

ly pleasing results in combination

with good function. Each osteoto-

my technique remains a technical

challenge. A study of the literature

suggests that small micro-

osteotomes are appropriate. Those

instruments need experienced

hands in endonasal continuous

osteotomies as well in endonasal

interrupted perforating osteo-

tomies. External transcutaneous

osteotomies are a valuable alterna-

tive to lateral osteotomies since

they preserve the periosteal layer.

In the author’s opinion, how -

ever, both techniques – continuous

endo nasal and external transcuta-

neous osteotomies – can be used

together. On the basis of this con-

cept, Cochran et al.8 propose an

anatomical approach with excel-

lent analysis and solutions for the

ultimately difficult approach to the

asymmetric bony nasal vault.
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Figure 5
3-D reconstruction with CT Scan Cone
Beam imaging, visualising the deviation
of the nasal soft tissue after nasal trauma

Figure 6
Same patient showing 3-D reconstruction
of CT Cone Beam imaging with visualisa-
tion of the fracture of the bony vault.
Progression and dynamic rotation of the
images allows for the evaluation of the
degree of deviation of the bony segments.


