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Morphing in rhinoplasty: predictive accuracy and reasons for use
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Abstract. A critical step in successful surgery is the precise definition of the surgical goals by both the patient and the
surgeon. Much of the discussion between the surgeon and the patient is about managing expectations. Today’s tech-
nology provides an easy way of forecasting the result of a rhinoplasty procedure, as long as surgeons themselves do
the morphing. In a retrospective study of 133 rhinoplasty patients, we analysed the correlation between pre-operative
morphing and surgical results. The match was good (identical or similar) in 85.7% of patients (n = 114), approximate
in 11.3% of patients (n = 15), and poor in 3% (n = 4). There was a significant correlation with an increased need for
adjunctive procedures or revision surgery when the match was approximate or poor. The approach also proved useful for
careful pre-operative planning by the surgeon, requiring detailed facial analysis and the establishment of precise goals
before surgery. Overly optimistic morphing is not recommended given the risk of raising false expectations.

Introduction

In spite of the impressive number
of publications, courses, fellow-
ship programmes and the exten-
sive experience acquired during
procedures worldwide, rhinoplasty
remains challenging surgery.

As Tardy et al.' stated, there is
no substitute for judgement and
expertise in rhinoplasty.

Expertise is a cognitive process
and needs time. Attaining pre-
operative goals requires technical
skill but also a forecast of the
response of soft tissues relative to
the skeletal alterations. The
dynamic relationship between
nasal changes in anatomy and scar
contracture is of paramount
importance because the soft-tissue
response rate to underlying skele-
tal change is not linear, varying
from 1:1 in thin skin areas to
much less in thick skin areas.
Furthermore, a single surgical
goal can often be achieved in dif-
ferent ways, each associated with
different and subtle implications

for the long term. This means that
the surgical decision-making
process is followed over time by
self-evaluation, because surgeons
need to assess the evolving post-
operative changes and to apply
this knowledge in future surgery.’
Processing previous information,
applying knowledge and changing
preferences are the cognitive
aspects of expertise.

By contrast, judgment is a sys-
tematic and reasoned process for
identifying nasal disproportion
and its underlying anatomy. The
surgeon is helped by his innate
sense of beauty based on classic
criteria of beauty, but also by rules
— symmetry, proportions, length,
width, angles — derived from
facial analysis. Patients have little
interest in those rules, but they
sense how a beautiful nose should
look.* They have learnt a lot
through the media about nasal sur-
gery and imaging the planned
nasal changes is an excellent way
of visualising patient wishes and
expectations.

Although the concept is not
new —a century ago, Jacques
Joseph® used drawings on black
and white photographs to show
prospective profiles to his patients
— computer tools now make
aesthetically pleasing previews
possible. They also help to align
patient and surgeon thinking about
the operative approach. A few
mouse clicks are enough to obtain
precise measurements of the
change in length, projection, and
alar basis.’

Methods

Study Design

In a retrospective study we com-
pared the virtual results of the
morphing (the computer images)
with the final result (the surgical
outcome). We looked at 133 non-
consecutive patients from January
2005 to December 2006. Aesthetic
rhinoplasty patients with or with-
out functional complaints were
included (Table 1).
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Table 1
Distribution of patients studied
Aesthetic | Aesthetic and functional | Revision surgery | Total number
Female 23 51 9 74
Male 26 33 5 59
Total 49 84 14 133
Functional septorhinoplasty The final results were com-

patients were not included.

All patients were seen as outpa-
tients by the author, who also per-
formed the surgery. The study was
conducted at the Centre
Hospitalier Regional de la
Citadelle in Liege, Belgium. The
present study is about our initial
use of computer imaging for two
years between January 2005 and
December 2006. Follow-up
extended from one to five years.
One patient was lost to follow-up
one month post-operatively.

Digital pictures were taken
during the first appointment. The
complaints of the patients were
scrutinised and the objectives
defined. Morphing took place
during the second appointment in
the presence of, and in discussion
with, the patient. It included
profile and full-face views. The
patient rhinoplasty wishes were
compared to the surgeon’s opinion
on the basis of anatomy, under-
lying deformities and skin condi-
tion. The software used initially
was Adobe Photoshop 4.0, and
later Marketwise Professional
software 8.0 from United Imaging
USA. There was a learning curve
with computer imaging and a
definite improvement, especially
in speed, when switching from the
general imaging software to the
specific medical software. It was
made clear to the patient that pre-
operative morphing showed the
desired goal. We emphasised that
it was not a guarantee of the final
results.

pared with the pre-operative mor-
phing using a four-point scale,
defined by Miihlbauer W. in 2005
Identical — Similar — Approximate
— Poor. Both the patients and the
surgeon gave ratings.

Results

The results have been presented
elsewhere in oral communications
(Personal communication by
Goffart Y, Daele J. Advances in
rhinoplasty. Virtual planning, in
4M International Head Neck Con-
gress, 20-21 April 2007, Monaco;
and personal communication by
Goffart Y. Virtual planning in
rhinoplasty, in Belgian ENT/Head
& Neck Society, November 2007,
Namur, Belgium.)

The match was considered to be
good when the outcome was iden-
tical or similar to the pre-operative
images. This was the case for
85.7% of patients (n = 114). The
match was found to be approxi-
mate in 11.3% of patients (n = 15),
and poor in 3% (n = 4) (Table 2).

The global assessment by the
author and the patients did some-
times differ but not to the point of
significance (p > 0.05).

There was a strong correlation
between a good match (i.e. identi-
cal or similar) and the number of
additional procedures or revision
surgery needed. In the group of
patients with a good match
(n = 114), additional surgery was
performed in one patient (alar
base surgery) (Table 3).
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In the group with approximate
or poor matching (n=19), addi-
tional procedures or revision sur-
gery were performed in more than
one third of the patients (7 out of
19 - 36.8%) and one patient was
lost to follow-up early.

Discussion

We studied the perception of nasal
changes resulting from aesthetic
rhinoplasty by both the patients
and the surgeon and compared
these changes with pre-operative
morphing. Our findings show that
rhinoplasty results matched pre-
operative morphing closely in the
majority of patients (85.7% with
identical or similar results)
(Figures 1,2,3).

Low levels of matching
between pre-operative morphing
and surgical results led to more
revision surgery (more than one
third of the patients in the low-
match group required additional
procedures or revision surgery, as
opposed to fewer than 1% in the
good-match group) and possibly
to patient dissatisfaction (Figures
4.5).

In a number of cases the actual
results seemed to be better than
the simulated ones, especially
in terms of natural appearance
(Figure 6).

It proved easier to obtain realis-
tic morphed images in lateral
views than in frontal views since
facial expression was often dif-
ferent after surgery. This is one of
the potential shortcomings of this
study since it is difficult for the
patients, and even the surgeon, to
evaluate the nose only and not the
overall perceived improvement.
This can be seen as a perceptual
contamination.! In other words,
asking the patient or the observer
to assess the nose results in a ten-
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Table 2
Match between pre-operative morphing and post-operative evaluation

Surgeon vs patient evaluation (n=133)

Identical Similar

™ Surgeon
‘| Patiert

Approximate Poor

Table 3
Correlation between matching and need for additional surgery

Correlation and additional surgery

1 2
Good vs. low correlation

dency to assess the whole face in
terms of changes in expression,
smile, make-up. As the saying
goes, “Good rhinoplasty is seen in
the eyes”, and it is difficult to
assess the changes in the nose
alone (Figure 7).

Other authors have addressed
the role of computer technology in

m Additional surgery
@ One procedure

facial plastic surgery. Constantian
et al’ and Constantian in 1987
described the “Expert Teaching
System,” an interactive computer
graphic method for rhinoplasty.
The surgeon assesses nasal
deformity and determines incre-
mental degrees of surgical resec-
tion.
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Vuyk et al." found, in a retro-
spective study of 50 patients, that
the representative value of predic-
tion tracing was about 80% for
both surgeon and patient, and had
a positive influence on communi-
cations and the relationship in the
pre-operative phase.

Miihlbauer et al.” conducted a
retrospective study of 120 patients.
The design of that study inspired
the present one. The concordance
rates he described are comparable
to those we report (good correla-
tion in 83.3%, approximate in
14.2%, poor in 2.5%).

Agarwal et al.” conducted a
retrospective study of 25 consecu-
tive patients at one-year follow-up
by 12 observers and the surgeon.
Seventy-five percent of the
respondents felt that the actual
surgical result was either the same
or better than the predicted result.
However, an average of 32 per-
cent of the observers felt that the
computer-morphed image did not
predict the post-operative result.

Punthakee er al.” studied pre-
operative digital imaging modifi-
cations in 112 patients and ranked
matching as assessed by both
patients and surgeons. Scores
were better for the lateral views
than the frontal views. Low levels
of matching (poor or approximate)
in the frontal views were found by
58.9% of patients and 64.3% of
the surgeons. By contrast, lateral
views were found to be good
matches by 79.5% of the patients
and 75% of the surgeons. So the
scoring of the match between the
morphed image and the surgical
results was far better with lateral
views, since the level of matching
was found to be low by more than
half of the patients in frontal
views.

Bronz'" used a computer
imaging system in one hundred



16

patients and found, after one
year, that all patients thought the
post-operative result was identical
to the pre-operative image. How-
ever, it should be pointed out no
other authors have found this
match rate.

We found that pre-operative
morphing helped rhinoplasty
patients to express concerns about
their noses more clearly. Pre-
operative morphing may therefore
be a useful tool in determining
whether patients want noses that
the surgeon is unable or unwilling
to create®. Indeed, the establish-
ment of, and reciprocal under-
standing about, realistic outcomes
seems to be the first step in pre-
venting patient dissatisfaction.
This would appear necessary with
the emergence of Internet forums,
people magazines and reality
makeover shows,"” raising public
demand for rhinoplasty'® but also
raising people's expectations and
their understanding of these surgi-
cal procedures.

Patients are delighted to see
nasal changes before surgery, and
perceptions are always very posi-
tive."” There is also a clear impact
on surgeon engagement when
printouts have been given to the
patient.

However, in addition to the
impact on managing expectations,
in our experience this approach is
helpful in detecting other facial
disharmonies that may be influen-
tial, such as a recessed fronto-
nasal angle, a wide alar base, or an
inadequate nasolabial relation-
ship. The failure to recognise fac-
tors such as this pre-operatively
will often lead to a less than ideal
long-term result." In patients with
asymmetric faces, the surgeon
acquires the opportunity to point
out the difference when working
with a deviated nose. Conser-
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Figure 1
Nineteen-year-old girl with wide nasal bones in face view. (Left) Pre-operative photo-
graph. (Centre) Morphed image. (Right) Result one year after rhinoplasty. The match
was rated as identical by the patient and the surgeon.

Figure 2
Seventeen-year-old man with slight bump on the nasal dorsum, lack of projection and
rotation of the tip, and recessed fronto-nasal angle. (Left) Pre-operative photograph.
(Centre) Morphed image. (Right) Result 10 months after rhinoplasty. The match was
rated as identical by the patient and the surgeon.

Figure 3
Thirty-six-year-old woman with slight excess on the nasal dorsum. (Left) Pre-operative
photograph. (Centre) Morphed image. (Right) Result 1 year after rhinoplasty. The match
was rated as similar by the patient and the surgeon.
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Figure 4
Twenty-three-year-old woman with high dorsum and overprojection of the tip. /Left) Pre-
operative photograph. (Centre) Morphed image. (Right) Result one year after rhinoplas-
ty. The match was rated as approximate by the patient and the surgeon, with some degree

of over-projection persisting.

Figure 5
Seventeen-year-old man with crooked nose resulting from trauma in infancy. (Left) Pre-
operative photograph. (Centre) Morphed image. (Right) Result one year after rhinoplas-
ty. The match was rated as similar by the patient and the surgeon since the result in fact
looked better than a cautious computer simulation.

e

Figure 6
Thirty-six-year-old woman with lack of projection and rotation of the tip, slightly elevated
dorsum. (Left) Pre-operative photograph. (Centre) Morphed image. (Right) Result one
year after rhinoplasty. Although the final result was satisfactory, the match was rated
as poor by the patient and the surgeon because the grafting of the radix resulted in a
higher dorsal line than defined pre-operatively.
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vative imaging is, however,
recommended to avoid raising
false expectations.

Morphing helps to identify
patients who are excessively con-
cerned about a minor defect in
their nose. Discussing objectives
on a realistic imaging basis helps
to pick out patients suffering from
dysmorphophobia.”

Morphing is not only useful in
the category of aesthetic rhino-
plasty, but also in patients with
both functional and aesthetic com-
plaints. Maxillofacial surgeons
and otolaryngologists/ENT sur-
geons have high caseloads of
combined rhinoplasties for trau-
matic, functional and cosmetic
indications; these patients are at
risk of being treated with few aes-
thetic concerns.” Typically, some
of them express their aesthetic
complaints at the last minute
(“while you are at it”*) and may
be given less time than aesthetic
private patients. We believe these
patients should receive the same
amount of pre-operative time
and the same careful planning
as purely aesthetic patients and
the second appointment with
morphing is helpful in this respect.

Many surgeons are, however,
reluctant to use these tools for
various reasons, including the cost
of the equipment, learning time
with the software, extra time in-
volved in consultation, and poten-
tial medico-legal implications.

Morphing is a time-consuming
process, although it can take
only a few minutes with specific
imaging software. The cost of
the equipment is not a negligible
factor. There is also a concern
that this approach may result in
medico-legal problems if the sur-
gical result falls short of the pre-
diction tracing.*’ Although we
give printouts to the majority of
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Figure 7
Perceptual contamination. The overall facial expression has changed and it is difficult to
assess only nasal changes. (Left) Pre-operative photograph. (Right) Result one year after

rhinoplasty.

patients, we did not encounter any
specific problems in this respect.
It is the surgeon's responsibility
to perform the morphing and
to emphasise that the imaging
shows the desired goal, but is not
a guarantee of the final result,
especially with asymmetric noses.
It is also advisable to err on the
low side of improvement and to
keep morphing realistic.

Conclusion

For better or for worse, patients
today expect professionalism in
every area of rhinoplasty proce-
dures, and also excellent results.

Our study demonstrates that
objective changes after rhinoplas-
ty match pre-operative morphing
closely in most cases. Where they
do not, there are more secondary
procedures and possible patient
dissatisfaction.

We did not encounter any
medico-legal difficulties with

pre-operative morphing. Patients
were very enthusiastic about the
imaging process, which also
forced the surgeon to conduct a
more thorough facial analysis
and a more precise pre-operative
assessment. We believe our
patients have benefited from this
sustained interest and the critical
appraisal of the operation.

The approach to rhinoplasty has
evolved in recent decades” and it
revolves around patient satisfac-
tion in both the long and short
terms. Understanding the errors of
the past with respect to the under-
mining of the nasal structure has
led physicians to adopt a more
conservative approach. Similarly,
against the background of an
understanding that inadequate
expectation management has led
to patient dissatisfaction, pre-
operative morphing supports
patient involvement in the deci-
sion-making process and should
help to prevent this pitfall.
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