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Introduction

Rhinoplasty is a versatile surgical procedure performed to
enhance nasal aesthetics along with improving airflow in
patients affected by structural abnormalities such as septal
deviation, nasal valve collapse, or turbinate hypertrophy.!
The internal nasal valve (INV) is the narrowest segment
that contributes up to 50% of total airway resistance
influencing nasal airflow.? Dysfunction of the INV whether
congenital, traumatic, or iatrogenic can significantly impair
breathing and compromise surgical outcomes.

Preserving nasal function is a paramount in rhinoplasty.
It is known that various rhinoplasty techniques, mainly
osteotomies of the nasal bones, have the potential for altering
the nasal airway. The Spreader grafts for reconstruction of
internal nasal valve and to maintain dorsal aesthetic lines
by placing grafts between the upper lateral cartilages and
septum was pioneered by Sheen in 1980s.? Sheen has used
spreader grafts after hump resection to prevent the upper
lateral cartilages from collapsing against the septum,
thereby reducing the nasal valve angle collapse.

Auto-spreader flap is a new technique that gained more
popularity recently and can be used as an alternative to
spreader graft. The auto-spreader flap was described by
Baker as a modification of Sheen’s spreader graft technique,
whereby the dorsal aspects of the upper lateral cartilages are
in-folded and sutured to the nasal septum as a component of
reduction rhinoplasty. This maneuver provides a cantilever-
like effect on the internal nasal valve, while simultaneously
achieving a smooth, even contour over the nasal dorsum.*¢
This technique avoids harvesting and carving cartilage for
grafting from other locations. The objective of our study is
to identify the value of spreader graft and spreader flap in
dorsal reconstruction following hump reduction in primary
open rhinoplasty.

Methods

This is a prospective cross-sectional study among patients
who visited the outpatient department of Otolaryngology-
Head and Neck Surgery of Kathmandu Medical College
from April 2023 to March 2025. Ethical clearance was
taken from the ethical clearance committee of KMCTH.
Patients undergoing primary rhinoplasty with dorsal hump
and crooked nose were included in the study. Patients
undergoing secondary rhinoplasty and with nasal polyposis
and granulomatous diseases were excluded from the study.

All the patients enrolled in the study group were examined
by consultant ENT surgeon. History regarding the cause
of nasal deformity either congenital or traumatic nasal
deformity was taken. Diagnostic Nasal Endoscopy using
Fiberoptic Laryngoscope (FOL) was done to find out the
type and grade of deviated nasal septum (DNS) and to rule
out any associated nasal pathology. Rhinoplasty Outcome
Evaluation (ROE) and Nasal Obstruction Symptom
Evaluation (NOSE) questionnaire was used as an interview
pre-surgery and post-surgery (3& 6 months) to find out
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the level of satisfaction and functional improvement
respectively. The ROE questionnaire is composed of 6
questions and each question has five options between 0 and
4. For all six questions, the total score was calculated and
the result was divided by 24 and multiplied by 100 (Zero
represents minimum satisfaction and 100 the maximum
one). A higher score indicates greater satisfaction. The mean
ROE score < 50 are considered failures (unsatisfied), 50 to
< 75 is considered good (partially satisfied), and > 75 is
considered excellent (highly satisfied).” The NOSE (Nasal
Obstruction & Symptom Evaluation) scale was introduced
by Stewart et al.® This is a disease specific quality of life
instrument for subjective assessment of nasal obstruction.
The NOSE score is calculated by summing the scores of
the five questions and multiplying the total by 5, resulting
in a score between 0 and 100. Higher scores indicate
greater severity of obstruction. Scores are categorized
into four levels: Mild (0-25), Moderate (30-50), Severe
(55-75), and Extreme (80-100). A score of 30 or above is
typically considered indicative of clinically significant nasal
obstruction.

Data were entered in Microsoft Excel and analyzed using
SPSS v20. Descriptive statistics were described by mean,
median, standard deviation (SD) and interquartile range
(IQR). Categorical variables were summarized using
frequencies and percentages. Inferential statistics were
performed using paired t-tests. A significance level of <0.05
was considered for all statistical analyses.

Surgical techniques

Surgeries were performed under general anesthesia using an
open rhinoplasty approach. Based on the specific patient’s
nasal anatomy, non-randomized allocation method was
used to subgroup the study group. An inverted V trans-
columellar incision was made in the narrowest part of the
columella and connected with a bilateral marginal incision
at the caudal margin of the lower lateral cartilage. The flap
dissection was performed in the supraperichondrial and
subperiosteal planes until the nasal bones were reached. At
the site of the anterior septal angle, septoplasty was done
with the separation of connective tissue between the medial
crura and the exposure of the caudal end of the septum.
Before harvesting septal cartilage, the hump was addressed.
Bony hump was removed by using rasps, drill, and 12 mm
guarded osteotome, while cartilaginous hump reduction
was done in component manner.

The spreader grafts:

The spreader grafts were shaped in rectangular bars from
harvested septal cartilage, approximately 2-3 cm long, 3-5
mm wide, and 1.5 mm thick. The next step of the nasal
dorsum reconstruction was positioning of the harvested
cartilages between the upper lateral cartilages (ULC) and the
dorsal aspect of septal cartilage on both sides and in some
cases of crooked nose, it was placed on one side only. The
grafts were fixed to the septal edge at least twice; adjacent
to the keystone area cranially and at the anterior septal angle
caudally using 5-0 polydioxanone (PDS) sutures (Figure
1).
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Figure 1. Use of Spreader graft

Auto-spreader flaps:

Our modification of the spreader flap was in this step
of surgery, where the bony hump was rasped, and
the cartilaginous hump was preserved. Upper Lateral
Cartilages were separated from dorsal septal cartilage. The
cartilaginous hump was assessed and then transected in
components. The mucosa was dissected from the medial
side of the ULC and from the corresponding septal cartilage.
ULC was folded inwards towards the septum and fixation
of'the ULC on to the side of dorsal septum by mattress PDS
5-0 sutures (Figure 2).

Results

Sixty-two patients, 37 males (59.7%) and 23 females
(40.3%), with mean age of 31 years, having persistent nasal
obstruction and unhappy with the shape of their nose were
included in our study. In 35 (56.45%) patients, spreader
graft was used, while in 27 (43.54%) patients auto-spreader
flap was used. Regarding the operative time for fixation
of graft or flap only, the auto-spreader flap was shorter in
operative time (15.8 + 3.4) minutes in comparison to the
spreader graft (20.2 £ 3.2) minutes.

The overall aesthetic satisfaction was 74.2% (46 of 62)
irrespective of the surgery done, but according to the
surgical procedure, it was found that 25(71.42%) of 35
patients treated by spreader graft were highly satisfied (ROE
score >75), 8(22.85%) patients reported partial satisfaction
(ROE score 50-75) and 2(5.71%) patients reported with
unsatisfactory (ROE score <50) aesthetic outcomes. In
patients treated by auto-spreader flap, 21(77.77%) of
27 patients were highly satisfied, 5(18.51%) of patients
reported partial satisfaction, and 1(3.70%) patient reported
unsatisfactory results (Table 1). The difference between
two groups was not statistically significant (p >0.05).
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Figure 2. Use of Spreader flap

The preoperative ROE score was (6.85+0.69) and
postoperative ROE scores in 3 and 6 months were
(17.01x£1.14 & 18.92+2.08), respectively, which were
statistically significant (p<0.001). Functional assessment of
nasal obstruction was done in all the patients using NOSE
questionnaire. The preoperative NOSE score was (42.29
+ 17.20), which showed marked improvement when re-
evaluated at 3 months (29.55 £ 2.84), and 6 months (26.31
+2.19) postoperatively. There was significant improvement
in the patients’ symptom of nasal obstruction according
to NOSE scale either treated by spreader graft or auto-
spreader flap (Table 2).

Table 1. Showing number of patients with aesthetic satisfaction
using spreader graft and auto-spreader flaps:

Spreader
Graft
35 (56.45%)

Auto-
spreader Flap
27 (43.54%)

25 (71.42%) | 8 (22.85%) 2(5.71%)

21 (77.77%) | 5(18.51%) | 1(3.70%)

Discussion

The removal of a dorsal hump is commonly done during a
rhinoplasty.” Complications noted in long-term follow-up
include saddle nose, inverted V dorsal contour deformity
and internal or external nasal valve collapse.!!! The nasal
valve insufficiency is frequently under-diagnosed and
sub-optimally managed, despite its reported prevalence
of 13% in cases with chronic nasal obstruction.'? Before
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Table 2. Showing ROE and NOSE score before and after
surgery.

ROE score before | 6.85+0.69 +10.16 <0.001
Surgery

ROE score 3
months after
surgery

ROE score before
Surgery

ROE score 6
months after
Surgery

NOSE score
before Surgery
NOSE score 3
months after
surgery

NOSE score
before Surgery

NOSE score 6
months after
Surgery

17.01«1.14

6.85+0.69 +12.07 <0.001

18.92+2.08

42.29+17.20 | -12.74 <0.001

29.55+2.84

4229+17.20 | -15.98 <0.001

26.31+2.19

proceeding with surgical correction, surgeon should
emphasize the necessity of evaluating structural deformities
and physiological contributors, including mucosal
inflammation, if there is persistent nasal symptom even
after septorhinoplasty.'> Due to aggressive hump reduction,
insufficient upper lateral cartilage support, or postoperative
scarring can reduce the INV to less than 10-15°, this
complication can be effectively corrected with spreader
grafts that widen the valve angle and stabilize the middle
vault, enhancing both function and aesthetics.'

The role of spreader grafts in improving nasal airway
patency and dorsal contour has been supported by clinical
evidence, while Yoo and Most demonstrated that auto-
spreader flaps maintain functional integrity along with
aesthetic outcomes.” We found no significant difference
in early functional outcomes between spreader grafts and
auto-spreader flaps, which is similar to the study done
by Saedi et al.'® Unlike our study, Hassanpour et al.”
reported comparable aesthetic and functional results in-
between spreader grafts and auto-spreader flaps. We found
limitations in flap extension and inability to address the
anterior septal angle for the auto-spreader flaps, which is
similar to the study reported by Manavbasi et al.'8

The analysis of spreader graft and auto-spreader flaps
outcome using NOSE and ROE scores further supports
their effectiveness. Statistically significant improvements
were observed in both functional and aesthetic domains in
our study. Comparative studies support these findings. A
systematic review done by Keyhan et al. showed that both
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spreader grafts and auto-spreader flaps effectively restore
dorsal aesthetic lines and improve nasal valve function,
though spreader grafts demonstrated higher aesthetic
satisfaction, which is consistent with our findings."”

A randomized controlled trial done by Naguib et al.>* found
that spreader grafts provided better aesthetic outcomes,
although auto-spreader flaps had shorter operative times
which is similar to our study. Meta-analyses also show that
in both techniques NOSE score improved significantly,
but no statistically significant difference was found
between them in terms of functional outcomes, which
is in accordance to our study.”” This indicates that auto-
spreader flaps is more preferable in cases requiring less
invasiveness or shorter operative time, while for achieving
optimal aesthetic refinement spreader grafts remain the
gold standard. Moreover, auto-spreader flaps have gained
popularity as a preservation technique, especially in
primary rhinoplasty. A systematic review done by Garefis
et al.?! concluded that auto-spreader flaps offer comparable
functional and aesthetic outcomes to spreader grafts,
particularly in well-selected cases.

We found visible irregularities on the nasal dorsum in
some patients treated either with auto-spreader flaps
and spreader grafts. Accurate placement and fixation
of spreader graft was challenging task. Spreader grafts
can become displaced if not properly sutured, leading
to inverted “v” deformity or "saddle nose" deformity, or
result in a wider bridge than desired. Sometimes, auto-
spreader flaps were unable to provide sufficient dorsal
width, especially compared to traditional spreader grafts.
Precise scoring of auto-spreader flaps should be done, if
scored too deeply can lead to collapse of the in-folded
cartilage, requiring actual spreader grafts. These were the
limitations of our study.

Conclusion

Dorsal hump removal in rhinoplasty may cause functional
and aesthetic compromises because of excessive removal
of cartilage and bone or disruption of keystone area. Long
term complications such as INV dysfunction, saddle nose
and inverted V deformity may be seen after hump reduction
rhinoplasty. Both of these spreader grafts and auto-
spreader flaps are effective in managing INV dysfunction
as well as maintaining dorsal aesthetic lines. The choice
of technique should be tailored to the patient’s anatomical
needs, surgical goals, and the surgeon’s expertise. Our data
aligns with broader literature, confirming that spreader
grafts offer robust improvements in both nasal function
and appearance, especially in cases requiring structural
reinforcement and precise dorsal contouring.
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