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ABSTRACT

Abstract: The role of spreader grafts in open rhinoplasty
is at times mandatory. Various studies have shown that spreader
grafts mot only support nasal function by maintaining the
nasal valve support, but also restore nasal dorsum aesthetics
and camouflage minor dorsal nasal deviations. This study was
aimed to evaluate a surgical modification of the spreader graft
to augment the aesthetic and functional outcomes in open
rhinoplasty.

Patients and Methods: 24 patients (21 females, 3 males),
who were candidates for open septo-rhinoplasty, were divided
into two groups of 12 each. Group A traditional spreader
grafts were applied, while in Group B, the modified diced
inverted Y shaped spreader graft was used. Clinical assessments
aided with photography were done at 3, 6 and 12 months post-
operatively together with CT-scan (6 months), and subjective
questionnaires to assess the aesthetic and functional end
results.

Results: The pre-and post-operative calculations made
for the minimal cross sectional area at internal valve level
using CT-scan showed there was mild significant changes in
Group A more than the Group B (p-values=0.0010). In the
Group A, there was an increase in the minimal cross sectional
area at the level of the internal valve by more in Group A by
+0.023cm2, while in Group B it was +0.019cm2, respectively.

The patient satisfaction of the aesthetic results it was
highest (86%) in Group A, but high (57%) in Group B. In
addition, the procedure also clinically revealed a significant
improvement in nasal obstruction in Group A (71%) and
improvement in Group B (43%).

Therefore, there was improvement of functional outcomes
if spreader graft was used, with more aesthetic improvement
if modified spreader graft is used.

Conclucion: Modified spreader graft is an applicable,
simple technical modification in spreader graft that could
improve the aesthetic and functional outcomes in open septo-
rhinoplasty.
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obstruction – Septo-rhinoplasty.

INTRODUCTION

The upper lateral cartilages usually form a
10-15º angle with the cartilaginous septum. This
area forms the critical internal nasal valve, which
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accounts for nearly 50% of nasal airway resistance.
The average cross-sectional area at this level ranges
between 0.71 to 0.74cm2 [1].

If the upper lateral cartilage is inherently weak
or its position has been altered (surgically or from
congenital deviation of the dorsal septum or pre-
vious trauma), the middle nasal vault may collapse
at rest or forced breathing leading to worsening of
nasal obstruction [2]. Nasal obstruction due to
internal nasal valve collapse is not uncommon [3].

The role of spreader grafts and its importance
in open rhinoplasty cannot be underestimated.
Various studies have shown that spreader grafts
play a valuable role in the support of the nasal
valve, restoration of dorsal nasal aesthetics, and
maintain the straightened position of minimally
deviated cartilaginous septal dorsum [4].

In 1984, Sheen originally described spreader
grafts to target a dysfunctional internal nasal valve
with or without middle vault asymmetry and/or
narrowing. These grafts were placed in a submuco-
perichondrial pocket during the closed approach
[5]. However, evolution of open rhinoplasty tech-
niques have refined spreader graft placement po-
sition and expanded indications for its use.

In addition, spreader grafts are beneficial not
only in reconstructing the middle one-third of the
nose but also in supporting the collapsed and/or
deviated nasal vault [6,7].

There are many modifications in shape, size,
and source of Spreader Grafts. Three of these
modifications are well-known, which are Tradi-
tional, through-and-through, Pull up, Butterfly,
Extended Spreader grafts and Spreader Flap [8,9].

This study describes a technical modification
in spreader graft application. This modification
was evaluated by its effect on the Internal Nasal
Valve (INV) area, by measuring minimal cross-



sectional area using Computed Tomography (CT)
scan, and the aesthetic outcome backed up by
photography.

PATIENTS AND METHODS

This study was conducted from 2014 till 2017
and included 24 patients (21 females, 3 males),
with an age range of 18 to 37 years. All of them
complained of humpy nose, nasal obstruction with
or without deviated septum.

Patients were divided into 2 groups (Fig. 1):
Group A: Included 12 patients who were can-

didates for rhinoplasty with the modified Spreader
Graft.

Group B: Included 12 patients who were can-
didates for rhinoplasty with Traditional Spreader
Graft.
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Pre-operative clinical evaluation:
Pre-operative clinical examination, photography

and CT-scan for calculation of the minimal cross
sectional area of internal nasal valve were done
for every patient using Image J 1.38e/Java 1.5.0_09
software.

Technique of Rhinoplasty with modification of
the spreader graft (Figs. 2, 3A,B):

All patients were operated upon using open
septo-rhinoplasty technique. After reducing the
cartilaginous hump, a nasal septal graft was used
as source the of spreader graft.

Partial longitudinal splitting of the harvested
cartilaginous graft was performed in vitro Fig. (2).
The graft was then fixed over the cephalic part of
the cartilaginous septum simulating “the umbrella
graft”, and forcing a space between the septum and
the upper lateral cartilages Fig. (3A). The modified
spreader graft is fixed by transfixing sutures to the
upper lateral cartilages by non-absorbable prolene
4/0 or 5/0 Fig. (3B). After fixation was achieved,
a crushing artery was used to dice the superior part
of the graft, avoiding an unnecessary surgically
created evident dorsal nasal hump.

Middle and/or inferior turbenectomy were done
in five patients. All patients had internal nasal pack
and external nasal splint for 6 days.

Fig. (1): Classification of groups according to applied type
of spreader graft.

Group A Group B

- Group A with modified diced spreader graft
- Group B with traditional spreader graft

Fig. (2): Partial longitudinal splitting of the graft.

Fig. (3): (A left) Fixation of the modified spreader graft over the nasal septum - (B right) Diagram of the umbrella position
of the modified spreader graft over the septum and transfix suturing using non-absorbable propylene 4/0.

(A)

Modified spreader graft

Upper lateral cartilage

Septum(B)
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Post-operative assessment:

Post-operative assessments were done at 3, 6,
and 12 and months by photography. At the 6th

month follow-up visit, all patients were asked to
do CT-scan and they were evaluated with stand-
ardized questionnaire. Participants were questioned
to evaluate improvement in their nasal airway and
the aesthetic outcomes on 3-point scale. [Score:
Bad = –1, Fair = 0, Good = 1].

Statistical analysis of results was done by soft-
ware MedCalc® Version 9.6.2.0 Copyright © 1993-
2008. Pearson's correlation coefficient test was
used for comparisons of paired data. A value of p-
value <0.05 was considered significant.

RESULTS

This study included 21 females, 3 males, their
age was 28±2.1 years. All of them complained of
humpy nose, nasal obstruction, and three cases had
deviated septum.

Based upon pre-and post-operative calculations
made for the minimal cross sectional area at internal
valve level using CT-scan (Table 1), there was

significant improvement in both groups but more
in Group A (p-values respectively 0.4315 and
0.2123).

In Group A, there was an increase by +0.023
cm2, +0.019cm2 respectively (Figs. 4,5).

By analysis of the objective scoring system, as
regard the patient satisfaction of the aesthetic results
it was highest (84%) in Group A, and high (59%)
in Group B. In addition, as regard the nasal obstruc-
tion, it revealed a significant improvement in group
(72%) compared to improvement in Group B (44%).

Table (1): Minimal cross sectional area at internal valve level
using CT-scan and the differences between pre-
operative and 6th months post-operative average
values. (Normal=0.71-0.74cm2).

A

0.70cm2 – 0.72cm2

+0.023cm2

0.0009

Group

Means

Differences

p-value

B

0.70cm2 – 0.72cm2

+0.019cm2

0.0211

Fig. (4): Calculation of minimal cross sectional area at internal valve level CT-scan of a case in (Group B)
(pre-op. =0.71cm2, post-op.=0.73cm2).

Pre-operative 6th months
Post-operative

Fig. (5): Calculation of minimal cross sectional area at internal valve level CT-scan of a case in Group A (pre-op.= 0.72cm2,
post-op.=0.74cm2).

Pre-operative 6th months
Post-operative



DISCUSSION

Excessive dorsal nasal hump reduction may
alter the internal nasal valve in a considerable
percentage of patients, thus leading to nasal ob-
struction post-operatively, unless managed, prefer-
ably intra-operatively [10]. Proper placement of
the spreader graft under the caudal aspect of the
bony vault with extension towards the tip, parallel
to the dorsal margin of the septum and medial
aspect of the upper lateral cartilage prevents the
post-operative internal nasal valve collapse [9].
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Correction of a crooked or deviated nasal sep-
tum is a complex cosmetic and functional issue.
Although corrections using a wide range of surgical
techniques to straighten the nose and maximize
nasal function have been proposed, recurrence may
be common due to cartilage memory and scar
contracture. Therefore, to prevent recurrence and
maintain the correction of the septum, a permanent
support that is stable and strong with the ability to
maintain its given shape after placement on one
or both sides of the septum is mandatory [11].

Fig. (6): Pre, 1 and 6 months post-operative (Group A).
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In this study, the technical modification of the
spreader graft was evaluated to gain the benefits
of the spreader graft application with minimizing
its complications.

The application of spreader graft is applied for
aesthetic and reconstructive indications after cor-
rection of humpy nose and deviated nasal septum.
Dorsal nasal hump reduction without application
of spreader graft may lead to significant post-
operative nasal obstruction.

The graft, placed within the precise pocket is
secured using 5/0 prolene mattress suture, trans-
fixing the graft to avoid its migration.

Adequate assessment of internal nasal valve
dysfunction and indications for spreader graft
placement most often can be made on physical
examination alone. Many studies have reported
the utility of rhino-manometric analysis for nasal
obstruction, including internal valve abnormalities
[4,7,12]. However, rhino-manometry helps to eval-
uate resistance to airflow but does not provide
accurate information about the location of the
obstruction [13,14].

Acoustic rhinometry is a newer technique that
is helpful in evaluating the cross-sectional area of
the nose and localizing the site of obstruction.
However, much debate still exists regarding the
relative inconsistencies between subjective com-
plaints of obstruction and objective measurements
and readings [12].

The most important variable remains the pa-
tient's own assessment of whether nasal breathing
has improved following spreader graft placement
or not [15].

In this study, the authors used CT-scan as a
method to calculate the minimal cross section at
the level of internal nasal valve pre-and post-
operatively as a simple, applicable and accurate
method.

Traditional spreader grafts may result in un-
pleased functional and aesthetic outcomes. The
functional complications “nasal obstruction” usu-
ally occurs if the grafts at the internal nasal valve
are not positioned and stabilized properly. The
aesthetic problem associated with spreader graft
placement includes the potential to create broadness
and/or asymmetry of the middle nasal vault. In
addition, contour irregularities may be seen along
the dorsum. This brought to our attention the idea
of dicing the upper dorsal part of the graft, which
dramatically improved the results.

By analysis of the minimal cross sectional area
at internal valve level, there was significant im-
provement in Group A (p-value <0.05) more than
Group B, that reveals the importance of spreader
graft to reconstruct the internal nasal valve with
reductive septo-rhinoplasty.

The differences in average of the minimal cross
sectional area at internal valve level between pre-
operative and post-operative measurements in both
groups were increase by +0.023cm2 and +0.019cm2

respectively, that reveals more slight widening
after application of the modified spreader graft.

These results were approved subjectively by
improvement of the nasal obstruction. As regard
the patient satisfaction of the aesthetic results it
was higher (86%) in Group A than Group B (57%).
This could be due to the potential broadness or
contour irregularities of the middle nasal vault that
may occurred with application of traditional spread-
er graft. The application of anatomical shaped
modified dicied spreader graft eliminates the pos-
sibility of neither dorsum broadness nor contour
irregularity.

Conclusion:
With function and aesthetics objective linked

in septo-rhinoplasty, there is a high satisfaction
rates in nasal symmetry and appearance following
diced modified spreader graft placement. With
careful technique and regard to structural concerns,
modified spreader grafts can predictably result in
more aesthetic enhancement and functional im-
provement in most of patients.
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