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Background: Rhinoplasty, particularly for the correction of dorsal hump defor-
mities, has become increasingly common. Traditional methods, including
hump resection, are frequently performed, and dorsal preservation techniques
are gaining popularity. Septal deviation deformity is a common issue in rhi-
noplasty patients, significantly affecting both appearance and nasal function.
Spreader grafts and flaps are essential components of traditional rhinoplasty to
correct open-roof deformities, deviations, or dorsal aesthetic lines. This study
combined internal spreader and external strip grafts with dorsal preservation
rhinoplasty to enhance outcomes.

Methods: A retrospective analysis was conducted, assessing 152 patients who
underwent dorsal preservation rhinoplasty for nasal hump deformity, with or
without septal deviation, between July 1, 2019, and September 1, 2022. External
strip and internal spreader grafts were used in 52 of 152 patients. Inclusion cri-
teria were nasal hump deformity, cephalocaudal C-shaped septal deviation, no
deviation, and a concavity at the upper lateral cartilage (ULC) and W-ASA seg-
ment (the area between the W-point and anterior septal angle). Patients were
evaluated using the Rhinoplasty Outcome Evaluation questionnaire before and
12 months after surgery.

Results: The median patient age was 24.9 years. The postoperative follow-up
period ranged from 16 to 26 months. Rhinoplasty Outcome Evaluation scores
improved significantly, from a median score of 56.5 preoperatively to 92.5 postop-
eratively (P< 0.001). Patient satisfaction was excellent in 90% of cases. External
strip and internal spreader grafts effectively addressed the deviation, ULC con-
cavity, and W-ASA segment collapse without disrupting dorsum integrity.
Conclusions: Combining external strip and internal spreader grafts with dorsal
preservation rhinoplasty techniques provides effective solutions for correcting
dorsal hump and septal deviation deformities, improving ULC concavity, pre-
venting W-ASA segment collapse, and preventing and improving nasal valve
collapse. This approach yields superior cosmetic and functional outcomes,
offering an advanced method for rhinoplasty surgeons.  (Plast. Reconstr. Surg.
156: 655¢, 2025.)

CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

the past few decades, rhinoplasty operations

have increased significantly, making rhino-
plasty one of the most performed procedures
in aesthetic and plastic surgery.! Dorsal hump
deformity is a common reason for individuals to
seek rhinoplasty surgery. Dorsal hump deformity
is more frequently observed in White patients,
which can be attributed to the typical anatomic

The nose plays a vital role in daily life. Over
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structure of their noses.” Traditional hump resec-
tion is a commonly performed intervention for
hump deformities.” Recently, dorsal preserva-
tion techniques have become more popular for
the management of dorsal hump deformity com-
pared with traditional methods.* Septal deviation
deformity is a common aesthetic and functional
problem in the nose among patients seeking aes-
thetic and plastic surgery. The estimated rate of
septal deviation was reported as 77% to 90% in
the general population. Besides cosmetic issues,
septal deviation was reported to be the most sig-
nificant cause of obstructive nasal symptoms.’

Grafts and flaps are commonly used in rhino-
plasty procedures. Spreader grafts, first defined
by Sheen,’ are used to enlarge nasal valves by plac-
ing the cartilage grafts into submucosal pockets
between upper lateral cartilages (ULCs) and the
nasal septum. The initial aim of spreader grafts
was to improve the endonasal structure of patients
with thin skin, weak ULCs, short nasal bones, and
narrow middle vaults.” Recent indications for
spreader grafts include improvement of nasal
dorsal aesthetic lines, reconstruction of the dorsal
nasal roof, enhancing the functions of the inter-
nal nasal valve, and correction of crooked nose
deformity.” Spreader grafts are commonly autolo-
gous and can be obtained from septal, conchal,
or rib cartilages. If needed, synthetic and alter-
native materials can be used as spreader grafts.”
Spreader grafts and spreader flaps are essential
for performing maneuvers to provide midvault
support.”®

In this article, we demonstrate the benefits
of external strip and internal spreader grafts in
patients undergoing dorsal preservation rhino-
plasty operations.

PATIENTS AND METHODS

The records of patients who had received dor-
sal preservation rhinoplasty for nasal hump with
or without septal deviation deformities in private
practice were screened retrospectively. Having a
nasal hump deformity as the base criterion, ceph-
alocaudal C-shaped septal deviation, no deviation,
and concavity at the ULC were inclusion criteria.
Patients with insufficient records for the assess-
ment, saddle-nose deformity, or no hump defor-
mity were excluded.

Records of 152 patients (118 female and 34
male patients) who underwent preservation rhi-
noplasty were assessed. The median age of the
patients was 24.9 years. All cases were primary rhi-
noplasty. Follow-up periodsranged between 16 and
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26 months (median, 18.2 months). All procedures
were performed by the same surgeon and were
completed between July 1, 2019, and September
1, 2022. The study cohort comprised 52 patients
(39 female and 13 male patients) selected from
the initial pool of 152 who underwent dorsal pres-
ervation rhinoplasty. Among them, 31 patients
had preoperative breathing issues. In terms of
skin thickness, b had thin skin, 39 had medium-
thickness skin, and 8 had thick skin. External
strip grafts were used in 21 patients whose cases
included deviations or ULC and W-ASA segment
(the area between the W-point and anterior sep-
tal angle) concavity. Internal spreader grafts were
used in 19 patients who had deviation. The grafts
were applied to areas with a closed ULC—septum
angle in nondeviated regions or to correct the
nondeviated area toward the midline. Internal
spreader grafts were used in 12 patients who did
not have deviation. The grafts were used when
lowering the upper septum to prevent the same-
side ULC—septum angle from closing, as well as
to prevent additional deviation. The sample size
may appear moderate, but this cohort was care-
fully selected to ensure robust evaluation of the
specific spreader graft techniques in dorsal pres-
ervation rhinoplasty. The remaining 100 patients
underwent classic let-down or push-down proce-
dures, where additional grafting was not required.

This study was performed according to the
standards for biomedical research on human sub-
jects set by the Declaration of Helsinki. Before
the operations, all patients were informed that
their photographs could be published for sci-
entific purposes, and all patients whose records
were used in the present study provided written
informed consent.

Patients were evaluated using the Rhinoplasty
Outcome Evaluation (ROE) questionnaire before
and 12 months after surgery.

Surgical Procedure

General anesthesia was applied. An adrena-
line injection at a dilution of 1:100,000 was given.
Inner nasal hairs were cut. Closed-approach rhi-
noplasty was performed with the help of a video
endoscope. The room concept was applied.
Afterward, an infracartilaginous incision was
made to reach the lower vault, and tip plasty
was performed while the scroll ligament was left
intact.” Following the unilateral transfixion inci-
sion, a short-back cut intercartilaginous incision
was made to reach the middle and upper vaults of
the dorsum.
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Figure 1 illustrates the external strip graft
method for the deviated septum in let-down dor-
sal preservation rhinoplasty, which can be used
in both letdown and push-down preservation
rhinoplasty operations. An external strip graft is
placed on the dorsum of the nondeviated side to
improve the deviation, ULC concavity, and W-ASA
segment collapse.

The pyriform ligament, located between
the ULC and the nasal bone, was released at the
superior-lateral region, and the apex part of the
pyriform ligament was left intact. A high septal
incision was made with Kaplan scissors, the supe-
rior septum was pulled down onto the inferior
septum, and 2 5-0 Prolene sutures were applied.
Figure 2 demonstrates the surgical stage after
these steps and the concavity at the right ULC and
deviation. An external strip graft was placed on
the ULC concavity, to improve the concavity and
the deviation. The external strip graft was sutured
to the right ULC with 6-0 polydioxanone suture
(PDS).

Figure 3 describes the internal spreader graft
method for the deviated septum in let-down pres-
ervation rhinoplasty, which can be used in the
operations of let-down and push-down dorsal
preservation rhinoplasty. An internal spreader
graft was placed on the nondeviated submucosal
subdorsal region to improve the deviation and

Fig. 1. External strip graft placement for deviated septum in let-down preservation rhinoplasty.

ULC concavity and to improve or prevent W-ASA
segment and internal nasal valve (INV) collapse.

The superior septum was pulled down onto
the nondeviated side of the inferior septum after
a high septal incision was made with Kaplan
scissors (Fig. 4). An internal spreader graft was
placed on the submucosal subdorsal region of the
opposite side to improve the deviation. The inter-
nal spreader graft was sutured side to side to the
superior and inferior septum, respectively, with 2
5-0 PDS loop sutures.

Figure 5 describes the internal spreader graft
method for the nondeviated septum in let-down
preservation rhinoplasty, which can be used both
on let-down and push-down. The superior septum
was pulled down onto the inferior septum. An
internal spreader graft was placed on the submu-
cosal subdorsal region of the opposite superior
septum to prevent deviation. After this placement,
the nondeviated inferior septum is between the
superior septum and the internal spreader graft.
The author aimed to prevent deviation, improve
ULC concavity, and improve or prevent W-ASA
segment and INV collapse.

The superior septum was pulled down to the
side of the inferior septum after a high septal
incision was made with Kaplan scissors (Fig. 6).
An internal spreader graft was placed on the
submucosal subdorsal region of the opposite
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Fig. 2. (Left) The concavity at the right ULC and deviation after the high septal incision was made, the superior septum was pulled
down onto the inferior septum, and 2 5-0 Prolene sutures were applied. (Center) An external strip graft was placed on the ULC
concavity, to improve the concavity and the deviation. (Right) The external strip graft was sutured to the right ULC with 6-0 PDS.

superior septum to prevent deviation. The inter-
nal spreader graft was sutured side to side to the
inferior and superior septum, respectively, with 2
5-0 PDS loop sutures.

An algorithm for applying the internal
spreader and external strip grafts in dorsal pres-
ervation rhinoplasty was created (Fig. 7). (See
Video [online], which demonstrates the use of
external strip and internal spreader grafts in dor-
sal preservation rhinoplasty operations on differ-
ent patients, with preoperative and postoperative
images shown after each segment.)

Imaging

The 3D Vectra device (Vectra XT; Canfield)
was used to measure the height and degree of the
hump and septal deviation. A digital camera and
the 3D Vectra program were used as applications,
which were used with the software-supported
design program. The Vectra XT device allows sur-
geons to assess the patient’s nose before surgery.
This imaging tool provides information such as
nasal arch height, projection, nasolabial angle,
nasal asymmetry, nasofrontal angle, and vertical
and horizontal proportions of the face. The soft-
ware program can show the possible postopera-
tive nose image through simulations.

Statistical Methods

Statistical analyses were performed with SPSS
version 23.0. The Shapiro-Wilk test was used for
normality. Descriptive data are given as medians
and percentages. The ROE scores were found to be
nonparametric; thus, the Wilcoxon test was used.
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RESULTS

The median age of the patients was 24.9 years
(range, 18 to 35 years). The postoperative results
were considered satisfactory. Follow-up ranged
between 16 and 26 months (median, 18.2 months).
The ROE scores ranged between 80 and 100 points
after 1 year. The initial median ROE score was 56.5,
which increased to 92.5 by 12 months after surgery
(P<0.001). After external strip grafts in 21 patients,
the ROE score was 91.7; for 19 with septal deviation
and internal spreader grafts, 93.3; and for 12 with-
out deviation, 92.9. Patient satisfaction was excel-
lent in 90% of all included patients. Postoperative
photographs from 7 angles were obtained for all
patients, and Vectra 3D imaging was performed
for 33 patients, demonstrating improvements in
dorsal deviation, ULC concavity correction, and
dorsal hump reduction. Figures 1 through 3 in
the Supplemental Digital Content show preopera-
tive and postoperative (12 to 20 months) images.
(See Figure, Supplemental Digital Content 1,
which shows front, superior, inferior, and lateral
views of a patient with a deviated septum before
and 20 months after let-down preservation rhino-
plasty with external strip graft for deviated septum
and ULC concavity, https://links.lww.com/PRS/I36.
See Figure, Supplemental Digital Content 2, which
demonstrates front, superior, inferior, and lateral
views of a patient with a deviated septum before and
12 months after let-down preservation rhinoplasty
with internal spreader graft for deviated septum
and ULC concavity, https://links.lww.com/PRS/I37.
See Figure, Supplemental Digital Content 3, which
shows front, superior, inferior, and lateral views of
a patient with a nondeviated septum before and
18 months after let-down preservation rhinoplasty
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Fig. 3. The internal spreader graft method for deviated septum in let-down preservation

rhinoplasty.

with internal spreader graft for nondeviated sep-
tum, https://links.lww.com/PRS/138.)

DISCUSSION
Aesthetic and plastic surgeons are highly inter-
ested in dorsal preservation techniques because
they have positive aesthetic and functional

outcomes.'"'?> Meanwhile, researchers aim to
improve these techniques to obtain better results
and decrease the possibility of postoperative com-
plications. Grafting techniques are considered
essential for performing dorsal preservation tech-
niques in rhinoplasty operations. The subdorsal
cantilever graft technique can elevate the nasal
dorsum and middle vault, thereby enhancing it.
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Fig. 4. (Left) The superior septum was pulled down onto the nondeviated side of the inferior septum after the high septal incision.
(Center) An internal spreader graft was placed on the submucosal subdorsal region of the opposite side to improve the deviation.
(Right) The internal spreader graft was sutured side to side to the superior and inferior septum, respectively, with 2 5-0 PDS loop

sutures.

Fig. 5. Internal spreader graft placement for nondeviated septum in let-down preservation rhinoplasty.

This technique can even rescue a failed dorsal
preservation surgery."’

Spreader graft use is common among sur-
geons and is frequently mentioned in the lit-
erature. However, if the spreader graft is not
harvested from external sources and is obtained
from any other nasal structure, such as the ULC,
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this method is called a spreader flap or auto-
spreader graft. A spreader flap is beneficial while
performing hump reduction and if there is a size-
able cartilaginous component of the hump. In
the spreader flap technique, the cartilage part of
the hump is not resected; moreover, it is used as
a spreader graft.” The advantage of the spreader
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Fig. 6. (Left) The nondeviated septum after the high septal incision was made and the superior septum was pulled down onto the
inferior septum. (Center) To prevent deviation, an internal spreader graft was placed on the submucosal subdorsal region of the
opposite superior septum. (Right) The internal spreader graft was sutured side to side to the inferior and superior septum, respec-

tively, with 2 5-0 PDS loop sutures.

Fig. 7. Algorithm for applying the internal spreader and external strip grafts in dorsal preservation rhinoplasty.

flap is that it does not require donor cartilage, so
it can take less time and prevent donor-site mor-
bidity. Patients without a sufficient dorsal hump
height might not benefit from the spreader flap
technique because spreader flaps are commonly
obtained from the ULC.’ It has been reported
that spreader flaps were adequate for preventing
postoperative nasal airway obstruction in patients
who underwent reductive cosmetic rhinoplasty.”

A recent meta-analysis compared spreader grafts
and flaps regarding surgical outcomes and com-
plications, and the 2 methods were reported to
be similar.'*

Patients with both a hump and septal devia-
tion deformity are considered challenging cases
for rhinoplasty surgeons. Creating a method for
solving this complex problem will be helpful in
clinical practice. In the present research, the
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author aimed to solve this complex issue with dor-
sal preservation techniques, including spreader
graft methods. Whereas hump and deviation
deformities can be fixed with dorsal preservation
rhinoplasty, ULC concavities can be fixed with
spreader grafts. These external strip and inter-
nal spreader graft methods can easily fix ULC
concavities without splitting the dorsum, and can
be used to prevent W-ASA segment collapse. In
some cases, when the caudal part of the ULC is
excised, the W-ASA segment may remain weak in
the laterals and collapse, and concavity may occur.
External strip and internal grafts may prevent this
collapse and support the INV.

Combining external strip and internal spreader
grafts can improve ULC concavity in dorsal preserva-
tion rhinoplasty. External strip grafts can be placed
bilaterally or unilaterally and adjusted according
to the severity of ULC concavity and the patient’s
needs. The internal spreader graft can support the
INV and fix the concavity. These spreader graft
methods suit the techniques reported by Cottle"
and Saban et al.* Robotti and colleagues' reported
a modified dorsal preservation technique in which
thin, small, bilateral spreaders were often used as
splints. This new internal spreader graft method dif-
fers from Robotti and colleagues’'® work. It includes
internal spreader and external strip grafts that sup-
port dorsum stability, prevent W-ASA segment col-
lapse, and fix ULC concavity. Tas'” also used a splint
spreader flap in his dorsal roof technique. The main
difference is that Robotti and colleagues'® and Tas'”
do not preserve the dorsum wholly. This approach
maintains a holistic preservation of the dorsal
framework, which is imperative for functional and
aesthetic outcomes. Toriumi'® used submucosal
spreader graft methods by placing the graft into
the tunnel under the junction between the dorsal
septum and ULC with a lower intermediate-level
subdorsal strip below the spreader graft tunnel. On
the contrary, the author used high-septal strips and
submucosal internal spreader grafts in this study,
enhancing the stability and functional integration
of the dorsum. These distinctions, combined with
a focus on precise dorsum preservation, represent
a meaningful advancement over existing methods.
~ This study achieved results parallel to
Ozturk’s" proximal intact spreader graft tech-
nique. The proximal intact spreader graft method
offers an effective solution for correcting dorsal
humps using the let-down technique. It minimizes
postreduction deviations in nondeviated septums,
improves dorsal lines, and enhances INV function.
This approach is suitable for patients with dorsal
hump deformities, nasal deviations (C-shaped,

662e

straight, or nondeviated), INV or W-ASA segment
collapse, or ULC concavity, delivering improved
cosmetic and functional outcomes.

The present technique includes an algorithm
for surgeons in terms of using the external strip and
internal spreader grafts during rhinoplasty proce-
dures for correction of hump and septal deviation
deformities and preventing or improving W-ASA
segment and INV collapse in dorsal preservation
rhinoplasty. In long-term follow-up, there have been
no cases of graft resorption or displacement, high-
lighting the effectiveness of the graft materials and
surgical technique. Proper fixation and material
selection are key to these stable outcomes.

After performing let-down or push-down pro-
cedures, an internal spreader graft could be used if
there is a narrowing in the INV. If there is a deviation
on the dorsum, the first choice could be an external
strip graft. If the deviation continues after using the
external strip graft, an additional internal spreader
graft could be used. External strip and internal
spreader grafts could be used if there is ULC concav-
ity or W-ASA segment collapse. These methods can
be used on patients who have dorsal hump defor-
mity, cephalocaudal C-shaped deviation, straight
deviation, nondeviated septum, W-ASA segment
collapse, or ULC concavity. However, these meth-
ods are not suitable for patients who do not have
hump deformities or for patients who have saddle-
nose deformities. If an internal spreader or external
strip graft is going to be used, there is no restric-
tion on hump height; either push-down or let-down
techniques can be used. The presented method is
used to enhance the dorsal aesthetic line. An inter-
nal spreader graft can be used to widen a narrow
INV after high or midseptal strip let-down and push-
down technique or low septal Cottle technique.

The internal spreader graft primarily func-
tions by maintaining the stability and patency of
the internal nasal valve. Its stenting effect is con-
siderable, but its role extends beyond holding the
valve open. During the surgery, as demonstrated
in the videos and figures, the internal nasal valve
is observed to open after the placement of the
internal spreader graft. This suggests that the
graft not only supports the valve structurally but
also optimizes its functional dynamics by stabiliz-
ing the ULC—septum relationship.

This observed improvement supports the
hypothesis that the internal spreader graft enhances
airflow by creating a favorable configuration for the
internal nasal valve without requiring complete sep-
aration of the ULC from the septum.

The external strip and internal spreader
graft methods combined with dorsal preservation
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rhinoplasty preserve the internal structure. The
width and length of the spreader graft are mea-
sured according to the patient’s needs and placed
on the superior or inferior side of the dorsum with
minimal disturbance to the structure. The posi-
tioning ensures that the graft supports the nasal
framework while maintaining the desired out-
come. Spreader grafts have been used as instru-
ments in traditional rhinoplasty, and with this
study, the author adapted them to preservation
rhinoplasty.

This study underscores the importance of
combining preservation techniques with the
selective use of spreader and strip contour grafts.
Preservation minimizes disruption to the native
anatomy, and these grafts are essential for correct-
ing deviations, reinforcing structural stability, and
optimizing functional outcomes. This integrative
approach provides the flexibility to adapt the sur-
gical plan to individual patient needs and intra-
operative findings, ensuring more precise and
effective results.

The retrospective nature of this study may be
seen as a limitation. In addition, the number of
participants could be considered insufficient to
draw general conclusions.

CONCLUSIONS

This study demonstrates internal spreader
and external strip graft methods in dorsal pres-
ervation rhinoplasty that are easy and suitable
approaches for rhinoplasty surgeons for correct-
ing dorsal hump and septal deviation deformi-
ties, correcting ULC concavity and preventing
or improving W-ASA segment and INV collapse.
These methods will also lead to better aesthetic
and functional outcomes.
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