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Abstract

Background: Throughout the years, a plethora of aesthetic rhinoplasty scales and instruments have surfaced,
each tailored to capture distinct dimensions of nasal features, patient contentment, and overall quality of life.
The importance of standardized outcome assessment tools in the context of aesthetic rhinoplasty is
paramount.

Objective: To propose a standardized outcome measuring tool in form of JRAS (Jinnah Burn and
Reconstructive Surgery Centre, Rhinoplasty Assessment Score) that unites patient's aesthetic preferences
with the surgeon's clinical objectivity.

Methodology: The study was conducted from March 2023 to August 2023 and 50 participants were enrolled.
All surgeries were performed by different well-known surgeons having experience of more than 10 years in
the field. An independent rhinoplasty surgeon not performing the surgery, assessed the preoperative and
postoperative photographs taken at six months after rhinoplasty and marked the scores according to the
proforma given. A Likert item was generated to link satisfaction scores to a scale.

Results: While mean pre-operative JRAS was 41 +3.2 while postoperative JRAS score was 46.1 +1.8. This
showed an overall substantial improvement from the preoperative scores. Spearman's correlation with
satisfaction scores showed a significant positive correlation.

Conclusion: JRAS is a good addition to the already existing repertoire of rhinoplasty assessment scores
especially because it provides unique perspective in linking the plastic surgeon's assessment in a single
numerical score with the patient's satisfaction. This allows all data points to be presented in a concise manner.
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Introduction

hinoplasty represents a prevalent cosmetic
surgical intervention globally, providing
individuals with the opportunity to attain
facial harmony and bolster self-perception. While the
main objective of rhinoplasty is refining aesthetic
features of nose,' the evaluation of surgical outcomes
poses a multifaceted undertaking, necessitating the

formulation and implementation of standardized
measurement tools. Among these instruments,
aesthetic rhinoplasty scales assume a pivotal role in
the objective assessment of postoperative results,
facilitating effective communication between
clinicians and patients, and guiding treatment
decision-making processes.”

Throughout the years, a plethora of aesthetic
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rhinoplasty scales and instruments have surfaced,
each tailored to capture distinct dimensions of nasal
features, patient contentment, and overall quality of
life. These scales encompass a diverse array of
domains, spanning from assessments of nasal
appearance and symmetry to evaluations of
psychosocial well-being and functional outcomes."’
Nevertheless, despite their widespread utilization, the
landscape of aesthetic rhinoplasty scales remains
heterogeneous,’ characterized by variances in scale
design, validation methodologies, and clinical
applicability.

Sharp and Rowe designed RASP, rhinoplasty
assessment score(photographic), consisting of 28
elements giving 0 to best form of that specific feature
and 3 to the worst one. So best score of normal nose is
0 and worst score is 84." However,the authors find it
unattractive for use in routine practices of
rhinoplasty. That is because it is important for a scale
to be simple enough to be used in routine practices yet
important enough to be used as a tool to guide surgeon
about the success of the procedure and categorize a
patient's satisfaction level. Furthermore, the level of
deformities mentioned in the scale should be
according to standard classification systems and
values mentioned in literature. That is what we aim to
do with the new JRAS, amodification of RASP.

The importance of standardized outcome assessment
tools in the context of aesthetic rhinoplasty is
paramount.” Ensuring the accuracy and
comprehensiveness of surgical outcome evaluations
1s imperative for clinicians to ascertain the efficacy of
interventions, to customize treatment modalities
according to individual patient requirements, and
optimizing postoperative contentment and well-
being.

Methodology

A prospective cohort study was conducted at Jinnah
Burn and Reconstructive Surgery Centre. Ethical
approval was obtained from the institutional review
board.

After the comprehensive review of literature
pertaining to outcome scales in rhinoplasty, a list of
eligible features that could complement the RASP in
its modification to an even more comprehensive scale
was made. This list was further expanded by expert
consultations regarding new unique items eligible to

be added. Items that could be comprehensively
addressed under one combined key item were
merged. The team of experts at Burn and
Reconstructive Surgery center, Jinnah hospital then
went over this list, deeming each feature very
important, important and not important (as a
modification to RASP). These ratings compiled after
expert validation were used to filter the expansive list
of eligible features and only the features successively
getting highly important ratings were added to the
modified scale. A series of cognitive interviews were
conducted with five plastic surgeons each with more
than ten years of experience and strict attention was
paid to their responses to each of the proposed items
all the while encouraging them to think out loud and
concurrent probing. All such interviews were
recorded so that the team of authors could debate on
inclusion or exclusion of said items.

J-RAS( Jinnah burn and reconstructive surgery
centre-Rhinoplasty Assessment Score) is a modified,
more inclusive version of RASP rhinoplasty
assessment score(photographic)(4) with the addition
of the eligible modified items deigned appropriate
through the above review process. J-RAS was
designed to include features of nose which mostly
affect tip-dorsum relationship and those that are
related to nose itself, while excluding all the external
features of face e,g, maxillary hypoplasia which
affects nasal aesthetics. The features of Ala and
columella which were present as separate entities in
RASP were combined together in one single item
after our extensive review process. We classified
alar-columellar relationship deformities into mild,
moderate and severe deformities with respect to
either isolated or combined deformities. A similar
approach was the case for the tip-lobule ratio, two
independent features of RASP were combined into
one item in order to streamline their synergistic
relationship. On basal view, normally nostril/tip
lobule should be approximately 2:1 . An imbalance
can produce either an illusionary or true nostril-tip
disproportion, with tip over-projection if the nostril is
short and an insufficient nasal tip if the nostril is long.’

In addition to these, two new features were added to
JRAS as a modification of RASP, these being the
feature of Saddle and Hump. We followed the Jang-
Moon classification for hump deformities i.e isolated,
generalized and relative hump(10).For saddle nose,
we followed Rollin's classification which
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classification saddle nose deformity into 5 categories’
It is noted that class 5 saddling is catastrophic
destruction requiring free tissue transfer and is not
included in our parameters." Scaling of dorsum
deviation was done in accordance with the Yong ju
Jang classification." It classifies dorsal deformities
into 5 types depending upon the deviation of bony or
cartilaginous dorsum. Brow-tip aesthetic
lines(BTALSs) are two lines on the lateral edges of
dorsum forming normal hour-glass appearance. An
ideal dorsum is straight with well-defined BTALs."

Nasal width approximately should be equal to inter-

canthal distance (normally 31 to 33 mm). Inter-alar
distance is the distance between the lateral-most point
on each ala. Flare is present when the alar rim projects
farther laterally than does the alar base such that the
inter-alar distance is greater than the base width.
Limited flare (e.g., 2 mm in the Caucasian woman) is
normal and often desirable. Rohrich mentioned three
patterns of alar flaring.” Radix is an important
landmark in the surgical field of rhinoplasty, The
radix is defined by its height and vertical position. At
the nasion, the height of the radix is ideally between 9
mm and 14 mm as measured from the anterior corneal
plane. When projection of the radix is less than this

Table 1: J-RAS (Jinnah Burn and Reconstructive Surgery Centre Rhinoplasty Assessment Score, Photographic)

DEFORMITY
VIEW SR# FEATURE NORMAL MILD MODERATE SEVERE
Score =4 Score=3 Score=2 Score=1
Severe
1 DORSUM Straight dorsum with well- c-shape/ reverse C-shape s-shaped dorsum with deviation/crooked
(figure 1, A-D) defined BTALSs deviation with visible BTALs visible BTALs dorsum with Washed
out BTALs/flat nose
Frontal
Width of dorsum
| =, o, i o .
5 WIDTH OF DORSUM 70-80% o‘f inter-canthal less than 70% of ICD more than 80% of ICD deformlty‘
(figure 2, A-D) distance associated with
radix deformity
TIP SHAPE AND SYMMETRY ! ointed; central tip with . iy o Ml o oD G L7
well-defined tip defining Bulbous or boxy tip also asymmetric or
(figure 3, A-D) . . . .
pints Deviated tip deviated
Grade 3 or 4 saddl
4 SADDLE Normal straight dorsum  Grade 1 saddle deformity ~Grade 2 saddle deformity rade S or Asa ¢
(figure 4, A-C) deformity
5 (ﬁglliglgfi-D) No hump Isolated Hump Generalized hump Relative Hump
NASAL LENGTH Nasal length Long nose with
6 (stomion to menton Short length Long length . .
(figure 6, H-K) distance ) high radix
Lateral RADIX Chanie; in height Change‘m position Combination of
7 . Normal position and height mm ( C.ephallc fo upper change in height and
(Figure 7, A-C) or eyelid crease or caudal osition
> 14mm to upper eyelash line) P
ALAR-COLUMELLAR Isolated cF)lumellar deformity Tisellsted]allo ety ot sl
8 RELATIONSHIP Normal (retraction or columellar hi haneine) Columellar deformi
(Figure 8, A-C) show>2mm) (notching or overhanging) Columellar deformity
TIP PROJECTION Normal A L Under-projection with
Over projection -~
& (Figure 9, A-D) (0.67 times dorsal length) B Saeprojschon loss of tip lobule
TIP ROTATION Normal Under rotation with
10 " 10.AD Male=90-100 Droopy/undue rotation Over rotation ) Ftin lobul
(figure 10, A-D) Female =95-110 oss of tip lobule
ALAR FLARING
11 No alar flari Type 1 Type 2 Type 3
(figure 11, A-C) o alar flaring ype ype ype
Basal N |
. orma
Vi TIP LOBULE/NOSTRIL RATIO . [ L
W2 Nostril/tip lobule Increased tip lobule Decreased nostril height Combination
(figure 12, A-D) 201
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range, the authors refer to this condition as a low
radix. The vertical position of the radix should lie
between the level of the supra-tarsal crease and the
superior eyelid lash line. When the vertical position
of the radix is inferior to the superior lash line, the
authors refer to this as a caudally positioned radix."”
The deformity of radix can be defined in cephalo-
caudal (position) and anteroposterior(height) axes.
Authors classified radix deformities according to
change of height, position or combination."

Jinnah Burn and Reconstructive Surgery Centre
Rhinoplasty Assessment Score, Photographic(J-
RAS) was designed to include all characteristics of
nose. Table 1 consists of ten characters formulated to
include all aesthetic features of the nose while
excluding all external features  affecting the
aesthetics of nose. An assessor, an independent
rhinoplasty surgeon who is performing atleast 50
independent rhinoplasties a year but not performing
the surgery under evaluation was made to assess the
preoperative and postoperative photographs taken
immediately postoperative, one month and six
months after rhinoplasty and marked the scores
according to the performa given below . Satisfaction
level of the surgeon was simply defined as extremely
satisfied, satisfied, dissatisfied or extremely
dissatisfied by the results and was correlated to a
Likert scale from 1 to 4. The same was done for the
satisfaction level of the patient.

Figure 1: Normal straight dorsum with visible
BTALs(A), B,C and D showing mild, moderate and
severe deformity, C-shape dorsum with visible
BTALs, S-shape dorsum with visible BTALs, and Flat
Nosewithwashed out BTALSs respectively.

Figure 2: Normal dorsum width(A4), mild deformity
withwidth <70% of ICD(B), moderate deformity with
of dorsum >80% of ICD(C), severe deformity with
wide dorsum and high Radix(D)

Figure 3: Normal Tip shape with two equal
triangles(A),mild tip deformity with boxy tip
shape(B), moderate tip deformity with deviated
tip(C), severe tip deformity with deviated as well as
boxy tip(D)

Figure 4: Saddle nose deformity according to
Rollin's Classification.(A)Type [ as mild
deformity,(B) type Il as moderate deformity. (C) type
IIl and 1V as severe deformity.

Figure 5: Nasal Hump Deformity (A) Normal
straight nose without hump. (B) mild deformity with
isolated hump deformity, (C) generalized Hump as
moderate hump deformity, (D) severe deformity with
generalized hump as well as under-projected tip.

Figure 6: (H) normal nasal length with Radix® to
Tip(T) distance is equal to Stomion(S) to Menton(M)
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distance, (J) mild deformity, long nose with R-T>S-M
distance (I) showing moderate deformity with R-T<S-
M distance, (K) is severe deformity with long nose as
well as high Radix.

Figure 7: mild deformity of where radix height is
>14mm(A), moderate deformity where radix is
caudally placed(B), severe deformity, where radix is
placed in cephalic position as well as height is more
than 14mm(C).

Figure (8). Mild deformity, isolated collumelar
deformity either collumelar retraction or collumelar
show>2mm(A), moderate deformity, isolated alar
deformity, wither alar notching or overhanging(B),
severe deformity, combined collumelar and alar

deformity(C).

Figure 9: (4) normal tip projection(alar crease to tip
distance) , 0.67 times nasal length(radix to tip
distance),(B) and (C) showing over-projected and
under-projected tip as mild and moderate deformities
respectively. (D) severe deformity. Under-projected
tip and loss of tip lobule.

Figure 10: (4) normal tip rotation with nasolabial
angle 90-110 degrees. (B) is mild deformity with
nasolabial angle less than 90 degrees. (C) moderate

deformity with nasolabial angle more than 110
degrees. (D) severe nasal tip projection deformity
with under-rotated tip along with loss of tip lobule.

Figure 11: A,B and C showing mild, moderate and
severe deformity of alar flaring, where lateral most
point of ala is below, at the level of, and above the
nasal sill-base junction,accordingly.

Figure 12: Tip lobule/nostril ratio. (A) normal with
tip lobule/nostrils ratio 1/3:2/3

(B), (C) and (D) showing mild, moderate and severe
deformities.

For each feature, the best possible score 4, while the
worst score is 1. So, for an ideal nose, maximum
score is 48 and minimum score for aesthetically worst
noseis 12.

A small scale pilot study for feasibility for JRAS was
conducted from March 2023 to August 2023 and 50
participants were enrolled. This was to ensure that the
there is no problems in research design and to
maximize efficiency for future studies. This was a
pilot study so the formal statistical considerations for
a sample size calculation for a main trial were not
used instead the stepped up rules of thumb using NCT
approach for a sufficiently powered future main trial
were used. For the specific domains of our study, that
came out to be 50 patients. For any future studies, the
existing participants of the pilot study will not be
enrolled to ensure no undue bias. All tenets of the
declaration of Helsinki were duly followed. The
enrolled participants were interested in rhinoplasty
from only an aesthetic perspective and had no
functional impairments in breathing. Participants less
than 18 years of age and greater than 50 years of age
were excluded. A history of facial trauma associated
with breathing problems and having previously
undergone surgeries of nose made participants
ineligible for the study.

The identity of patients was kept confidential and
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they were enrolled in a non-random manner as they
presented to the OPD as long as they met the study
inclusion criteria.Data pertaining to age, gender,
education level was collected in a controlled manner.
The same independent plastic surgeon was used to
score all the postoperative photos. SPSS version 27
was used to collect data and p values<0.05 were
considered significant.

Results

The study enrolled a total of 50 participants. 65
percent of the participants were women while 35
percent were men. Table 2 shows the number of
participants in each age group.

JRAS was calculated pre-operatively then again

Table 2: Age Distribution of Participants

Age groups Number of participants
20-30 15
30-40 21
40-50 9
50-60 5

Table3: Correlation of Surgeon's Perspective and
Difference between Pre- and Post-op JRAS

Difference between Pre- and

Surgeon’s Perspective

Post-op JRAS
Excellent 6 or more
Good 5-Apr
Fair 3-Feb
Bad 2 or less

Table4: correlation of Patient's Perspective and post-
operative JRAS

Patient’s Perspective

Post-operative JRAS

Extremely satisfied Greater than 46

Somewhat satisfied 44-46
Somewhat dissatisfied 42-44
Extremely dissatisfied 42 or less

postoperatively at the six months mark to allow for
adequate healing. The mean pre-operative JRAS was
41 +3.2 while postoperative JRAS score was 46.1
+1.8.  This showed an overall substantial
improvement from the preoperative scores. Model
preoperative and postoperative photographs from a

patient are reproduced below with informed consent.
Patient and surgeon satisfaction scores were

compiled and showed that the numerical ordinal scale

corresponding to the likert scale used gave a measure
that could be compared to the quantitative JRAS

through spearman correlation test. (Table 3 & 4).
Figure 13 demonstrates the details of the application

ofthe JRAS score on representative patients figure 14
shows the percentage of patients in different JRAS
score groups, pre-operatively (A) post-operatively

(B)

Figure 13: showing preoperative photograph of a
32years male in frontal(A),Basal(B) and lateral(C)
view, presented with mild deformity of dorsum(C-
shaped deformity score=3), moderate deformity of tip
and dorsal hump( boxy tip score=2, generalized
hump score=2) and mild deformity of tip rotation( tip
rotation<90 score=3), alar width(alar width>ICD
score=3) tip lobule/nostril ratio( mild deformity
score=3). His pre-operative J-RAS was 40.

Same patient after rhinoplasty for above mentioned
deformities, showing in frontal(D), basal(E) and
lateral(F) views. Postoperative J-RAS after 6 months
was 47 as patient still had mild deformity of alar
width(alar widht >ICD, score=3)

Spearman's Rank Correlation test was performed to
check for the relationship between JRAS and patient
satisfaction score as well as between JRAS and
surgeon satisfaction score. There was a strong
positive correlation between JRAS and patient
satisfaction that was statistically significant rho
=0.801 p<0.01. There was similarly strong positive
correlation between JRAS and patient satisfaction
score tho=0.881 p<0.01.(table 5,6)
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Pre-operative JRAS

40-44

Post-operative JRAS

Less than 44

Greater than 48

44-46

Figure 14: Demographic age distribution.

Univariate analyses were conducted to determine the
impact of factors like gender, education and age on
the patient satisfaction scores. The results showed
that patients were more likely to be dissatisfied with
their postoperative look if they were women,
educated or between 30 to 40 years of age.

Correlation Table 5: Spearman's rank test between
JRAS and Patient Satisfaction

JRAS Patient
Correla?ion | 881"
Coefficient ’
TS o sl 0.001
N 50 50
Spearman's tho -
CorrelaFlon 381" |
patient Coefficient ’
satisfaction  Sig. (2-tailed) 0.001
N 50 50

Correlation Table 6: Spearman's between JRAS and
Surgeon Satisfaction

JRASP  surgeon
Correla?ion | =
Coefficient ’
TS e imilen) 0.001
N 50 50
Spearman's rho :
CorrelaFwn e 1
surgeon Coefficient ’
satisfaction  Sig. (2-tailed) 0.001
N 50 50

Discussion

Rhinoplasty holds considerable significance within
the general population, encompassing a spectrum of
aesthetic, functional, and psychological factors.
Academic discourse underscores several pivotal
aspects regarding the importance of rhinoplasty.*™"
The multifaceted significance of rhinoplasty is
evident by interdisciplinary perspectives
encompassing plastic surgery, otolaryngology,
psychology, and cultural studies in literature.
Researchers aim to show interplay between nasal
aesthetics, functional outcomes, and psychosocial
well-being, thereby forming evidence-based
practices and patient-centred care paradigms in the
field of rhinoplasty.”® Sophisticated procedure like
rhinoplasty needs a good criteria to compare
outcomes in an objective manner and that is what
JRAS aims to deliver.

Some methods have been invented to measure
outcomes in rhinoplasty from a patient's perspective,
pre- and post-op questionnaire is best method to
assess outcomes following any aesthetic procedure.
In general, outcome assessment scales and
instruments ask about change in general health,
quality of life, improvement in performing daily
routine activities and the patient's opinion regarding
success of surgical procedure. Dziewulski et al. solely
looked at the level of satisfaction of patient following
rhinoplasty at 6 weeks and then at 6
months, "while,Guyuron and Bukhari used a more
holistic approach by asking about about satisfaction,
functional improvement , appearance and success of
procedure but again like Dziewulski et all there is no
surgeon or assessor perspective.” The Glasgow
benefit inventory used radiological investigations to
score the pre-operative and postoperative nose.”
Rhinoplasty outcome evaluation(ROE) evaluates for
improvement in general and psychological health as
result of surgery." Nasal symptoms Questionnaire
(NSQ) is used for evaluation of symtoms after
rhinoplasty but there was no aesthetic perspective.”
Slator studied psychological morbidity among
patients of thinoplasty.” While Rich studied effect of
cephalic resection and dome division on tip
projection via pre- and post-operative photographs
and Luce stressed quantitative assessment of
outcomes in facial plastic surgery via various
methods.”

Despite heterogeneity associated with different
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rhinoplasty approaches,this prospective study here
reported showed that JRAS can be considered a
useful evaluation tool in the modern plastic surgeon's
arsenal for ensuring a more satisfactory rhinoplasty
experience. The different statistical tests used in this
analysis and their comparison to the existing
literature alluded to the fact that JRAS can be superior
to the the NOSE questionnaire, hence representing a
possible new, simplified and improved scoring
system in the ever-evolving face of rhinoplasty.

NOSE Scale has been used for many years to assess
rhinoplasty outcomes but our major gripe in
comparison with JRAS is that it does not account for
aesthetic measures and is solely a functional score.
Additionally it relies on patients' subjective reporting
of nasal obstruction symptoms, which may vary in
interpretation and perception so its utility is only
functional. The other end of the spectrum is
represented by Visual Analog Scale (VAS) which
provides a scoring for different photographic features
but it doesn't offer detailed quantification between
different aspects of satisfaction or dissatisfaction of
results. Due to these reasons, JRAS is superior to both
these scales across the spectrum in objectively
providing a universal measure.

Another important often used scale is the ROE
questionnaire.” A very often brought up limitation of
the ROE questionnaire is that techniques,measuring
methodology and principles should be modified
according to local diaspora and anthropometric
measures with due diligence . In this perspective, [zu
et al. applied the ROE method to the a South
American subset of population, suggesting normal
distribution of the values for ROE for such a subset. In
Europe, a further calibration even suggested a new
ROE modification, known as (ROE-D) that took into
account preferences of the German population.’ Itis a
tall task to calibrate a patient's satisfaction scale
combining aesthetic preferences of the patient and the
knowledge and technical perspective as well as
insight of the plastic surgeon but JRAS is a
culmination of ten internationally agreed upon
aesthetic features  which allows a certain
unprecedented degree of objectivity .

Our study shows that women™ were more likely to be
dissatisfied after a rhinoplasty procedure but previous
literature such as Bukhari et al showed that the men
were more likely to be dissatisfied.’ This contrast may
be due to changing attitudes in the population in the

20 years that have gone by during the two studies.
Participants who were educated were more likely to
be dissatisfied with the result of their surgery because
of greater initial expectations.” The often studied
correlation that such a subset of the population which
has a higher likelihood of body dysmorphic disorder™
can also be a factor in explaining why patients who
scored high a postoperative JRAS might be
dissatisfied.

Our study was limited due to the non-random
sampling techniques employed and the fact that the
sample population was not diverse enough to
represent diverse ethnicities and their respectively
even more diverse perspectives about aesthetic
features.” Regardless, we believe that JRAS is a
robust tool to effectively tell about outcomes
pertaining to rhinoplasty. Further studies with
application of JRAS should be conducted to allow for
increased data collection and new insights. With the
recent advent of Artificial Intelligence models and
Deep Learning algorithms we would ideally like to
employ these techniques in future studies that stem
from this pilot study. This would allow for a more
holistic understanding of the data points as well as a
more accurate prediction of how each patient would
like their nose to look post-operatively. This would
further bridge the patient-surgeon divide and increase
satisfaction across the spectrum.

Conclusion

JRAS is a good addition to the already existing
repertoire of thinoplasty assessment scores especially
because it provides unique perspective in linking the
plastic surgeon's assessment in a single numerical
score with the patient's preferences . This allows all
data points to be present in a concise manner. Further
studies should be performed in diverse subsets of
population to increase the literature available for this
newly proposed score.
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