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Spreader grafts: functional or just aesthetical?*

Abstract 
Objective: Spreader grafts are commonly used in rhinoplasty to achieve an aesthetic improvement of the nose or a functional 

improvement of the nasal airway. Currently, the aesthetic role of spreader grafts is well established. The functional effect of these 

grafts, however, has been controversial due to the lack of studies clearly demonstrating an increase on nasal airflow assigned to 

spreader grafts. The purpose of this study is to evaluate the effect of spreader grafts on nasal breathing. 

Methods:  Nasal breathing of 72 consecutive patients undergoing rhinoplasty was evaluated by measuring peak nasal inspiratory 

flow (PNIF) before surgery and six months after surgery.

Results: The mean preoperative PNIF of the 72 patients included in this study was 79.44 l/min and the mean postoperative PNIF 

was 110.42 l/min (p < 0.001). 

In 37 patients of this study no spreader grafts were used. In this group of patients the mean PNIF values changed from 73.24 l/min 

before surgery to 99.46 l/min after surgery. In the group of 35 patients in whom spreader grafts were used the mean PNIF values 

changed from 86.00 l/min before surgery to 122.00 l/min after surgery. The increase in the mean PNIF value after rhinoplasty was 

slightly higher in the group of patients with spreader grafts than in the group of patients without spreader grafts. The difference in 

the postoperative increase of PNIF between these two groups of patients, however, is not statistically significant.

Conclusions: This study suggests that patients undergoing rhinoplasty have a statistically significant improvement in nasal 

breathing after surgery. However, patients receiving spreader grafts in a non-randomized way do not have statistically significant 

greater benefit than those who do not.
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Introduction
Spreader grafts are commonly used in rhinoplasty, to achieve 

an aesthetic improvement of the nose or a functional impro-

vement of the nasal airway. These grafts were first described in 

1984 by Sheen as a way to prevent long term sequelae in the 

middle vault of the nose after reduction rhinoplasty (1). The use 

of spreader grafts may be particularly important in patients with 

short nasal bones, weak upper lateral cartilages and thin skin. In 

these patients, as well as in patients with narrow and tall noses, 

lowering the nasal dorsum may lead to destabilization of the 

middle third of the nose, eventually leading to long term com-

plications. Aesthetic sequelae, such the inverted-V deformity or 

the hour-glass deformity may arise, as may functional conse-

quences, due to nasal airway obstruction secondary to static or 

dynamic malfunction of the internal nasal valve.

There is a general consensus among facial plastic surgeons 

regarding the stabilizing effect of spreader grafts on the middle 

third of the nose, as these grafts reinforce the cartilaginous 

structural support and provide strength to this segment of the 

nose. Spreader grafts are the most commonly used surgical tool 
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to rebuild the middle third of the nose or to stabilize the middle 

vault and prevent aesthetic and functional long term sequelae 

after a reduction rhinoplasty. 

Spreader grafts are also often used as a stent for straightening 

the dorsal septum, in cases of high septal deviations. The aes-

thetic modification of the middle third of the nose achieved by 

using spreader grafts is well known, as these grafts lateralize the 

upper lateral cartilages and, therefore, add some volume to the 

lateral wall of the nasal pyramid. Spreader grafts are often used 

for smoothing the aesthetic brow-tip lines in cases of asymme-

try of the nose, for assisting to straighten a crooked nose and for 

widening a narrow middle third of the nose.

The effect of the spreader grafts on improving nasal breathing, 

however, is not unanimously recognized and several studies 

failed to demonstrate their efficacy for this purpose. The internal 

nasal valve is the narrowest segment of the nasal airway, being 

responsible for up to two thirds of the total resistance of the 

nasal cavities to the airflow. It has been demonstrated that 

spreader grafts increase the cross-sectional area of the inter-

nal nasal valve (2-4) and therefore should increase nasal airflow, 

particularly in cases of static narrowing of the internal nasal 

valve. Spreader grafts, however, have no effect on the nasal 

valve angle (5), unless other surgical techniques, such as a flaring 

suture of the upper lateral cartilages, are used concomitantly (2,5). 

Spreader grafts also have a limited effect on increasing rigidity 

to the lateral wall of the nose and, therefore, may be unable to 

improve nasal airflow in cases of dynamic obstruction of the 

internal nasal valve.

In a clinical consensus statement recently published a group of 

experts from the American Academy of Otolaryngology stated 

that despite the lack of evidence for the efficacy of surgical 

treatment of internal nasal valve obstruction, most studies do 

suggest a strong benefit from surgery (6). There is, however, a 

deficiency in studies using objective measures to evaluate nasal 

airflow for assessing the efficacy of surgical treatment of internal 

nasal valve obstruction (6,7).

The nasal airflow of 72 consecutive patients undergoing rhino-

plasty was evaluated by measuring peak nasal inspiratory (PNIF) 

flow before and six months after surgery. The surgical techni-

ques used in each of these patients were individually tailored 

according to the unique nasal morphology of each patient and 

therefore the change in nasal airflow achieved by surgery can-

not be assigned to a specific surgical technique or modification. 

Nevertheless, we compared PNIF measurements taken from the 

group of 35 patients in whom spreader grafts were used to PNIF 

measurements of he group of 37 patients in whom spreader 

grafts were not used. 

Materials and methods
Patients

Seventy two consecutive patients undergoing rhinoplasty from 

March 2009 to April 2010 have been evaluated by measuring the 

peak nasal inspiratory flow (PNIF) before surgery and six months 

after surgery. Two other patients that underwent rhinoplasty in 

this period were not included in this study as their postoperative 

PNIFs have not been evaluated.

This group of patients included 38 men and 34 women, ranging 

from 16 to 58 years old. Patients with no aesthetical concerns 

and in whom septal deviation or turbinates hypertrophy was 

recognised as the cause for nasal obstruction were offered a 

septoplasty (without rhinoplasty) or turbinates reduction and 

were not included in this study.

Fifty seven cases in this study were primary rhinoplasties and 15 

were revision rhinoplasties. Twenty nine patients had a pure aes-

thetic motivation for undergoing surgery, whereas 43 patients 

also had complaints of nasal obstruction. An open approach was 

used in 48 patients, a delivery approach in 3 patients, a non-deli-

very approach in 11 patients and an intercartilaginous approach 

(without tip work) in 10 patients.

Each of the 72 patients included in this study was individually 

assessed regarding nasal deformities and nasal obstruction. A 

surgical plan was individually tailored according to this evaluati-

on, which may have included any surgical technique considered 

useful to address the specific nasal deformities identified in each 

individual. In 46 patients septoplasty was considered necessary 

to straighten the septum and was performed at the time of rhi-

noplasty. In 23 of the patients with septoplasty spreader grafts 

were also used, in 23 patients no spreader grafts were used. Tur-

binate reduction was not conducted in any patient of this study;  

in every case inferior turbinate outfracture was performed.

Spreader grafts were used in 35 patients of this study. Flaring 

sutures, suspension sutures or any other surgical technique de-

signed for widening the internal nasal valve angle were not used 

in this study. In 26 of the 35 patients in whom spreader grafts 

were used no other modification of the middle third of the nose 

was performed. Spreader grafts were used, in these patients, for 

aesthetic reasons, for widening the middle third of the nose, for 

widening the internal nasal valve, or as a stent for straightening 

a high septal deviation.

In 9 of these 35 patients significant lowering of the nasal dorsum 

was performed for aesthetic reasons and spreader grafts were 

used for providing long-term support to the middle third of the 

nose. Less significant dorsal reduction was also performed in 

other patients of this study, but spreader grafts were not consi-

dered necessary and, therefore, were not used.

PNIF measurements

PNIF was measured with a portable Youlten peak flow meter 

(by Clement Clark International), using a size appropriated 

facial mask. The size of the mask was chosen to fit tightly on the 

patient´s face without touching the nose. The measurements 

were recorded while the patients were sitting and asked to 
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Patient characteristics are presented as frequencies and 

percentages for categorical data, and as means or medians, 

standard deviation (SD), fi rst quartile (P25), third quartile (P75) 

and minimum (Min) and maximum (Max) values for continuous 

variables. 95% confi dence intervals (95%CI) for the mean value 

were calculated and presented whenever appropriate.

A signifi cance level (α) of 5% was considered throughout the 

analysis. All data were entered and analyzed using the Statistical 

Package for the Social Science (IBM SPSS, version 21). The power 

of the tests performed was obtained with the statistical software 

R (8) using the “pwr” package (9). The eff ect sizes used in the 

formulas to calculate the power to detect the diff erences were 

used according to Cohen (10).

Results 
A total of 72 patients underwent rhinoplasty surgery. The pa-

tient’s mean age was 31.74 years (SD, 10.74) ranging from 16 to 

58 years. Thirty-eight patients (52.8%) were male and 34 (47.2%) 

were female. Further patient’s surgery characteristics and des-

criptive statistics are presented in Table 1.

The PNIF values were registered before (PreopPNIF) and after 

(PostopPNIF) surgery. Table 2 provides descriptive statistics for 

both these variables where it can be observed that both the 

mean and median PNIF values have increased after surgery. 

Being the mean preoperative PNIF equal to 79.44 l/min and 

inhale as hard as they could after a full expiration and keeping 

the mouth closed. Three measurements were taken from each 

patient preoperatively and six months after surgery, with the 

highest value of the three measurements recorded as preope-

rative and postoperative PNIF. Topical medication was not used 

before any of the measurements, and isotonic saline sprays were 

not used at least two weeks before the postoperative measure-

ments.

Statistical analysis

Descriptive statistics and nonparametric (Wilcoxon and Mann-

Whitney) tests were used as required. Although normality could 

be assumed for some of the variables, a conservative uniform 

nonparametric approach was adopted throughout the analysis.

n (%)

Gender

Female 34 (47.2%)

Male 38 (52.8%)

Age

(years) mean (SD) 31.74 (10.74)

Spreader Grafts

With spreader grafts 35 (48.6%)

No spreader grafts 37 (51.4%)

Revision

Primary Rhinoplasty 57 (79.2%)

Revision Rhinoplasty 15 (20.8%)

Approach

Endonasal Approach 24 (33.3%)

Open Approach 48 (66.7%)

Septoplasty

Without Septoplasty 26 (36.1%)

With Septoplasty 46 (63.9%)

Functional complaints

No complaints (aesthetic) 29 (40.3%)

Complaints 
(nasal obstruction)

43 (59.7%)

Unilateral spreader

No 65 (90.3%)

Yes 7 (9.7%)

Table 1. Descriptive statistics of the patient’s recorded variables and type 

of surgery performed (n = 72).

Table 2.  Descriptive statistics for the PreopPNIF and PostopPNIF values.

Mean 95%CI SD Min Max P25 Me-
dian

P75

Preop
PNIF

79.44 70.86 
88.03

36.54 30 200 50 75 100

Postop
PNIF

110.42 100.32 
120.51

42.97 40 230 80 100 140

Figure 1. Boxplots for Preop and Postop PNIF values.
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the mean postoperative equal to 110.42 l/min, this implies an 

increase of around 39% in peak nasal inspiratory flow achieved 

by rhinoplasty in the cohort of patients included in this study.

The distribution of the PNIF values before and after surgery can 

be observed on the boxplots depicted in Figure 1. Even though 

the boxplot of PostopPNIF is slightly higher than the PreopPNIF 

values, they overlap for most of the range considered. However, 

a statistical significant difference (Wilcoxon test with p < 0.001, 

power = 0.80) was detected between the pre and post surgery 

PNIF values.

Interest focused on investigating whether the use of spreader 

grafts would increase the PNIF values in the post-operative 

stage more significantly than in the group of patients in whom 

spreader grafts were not used.

Table 3 includes descriptive statistics for the variables PreopPNIF 

and PostopPNIF according to the use, or not, of spreader grafts. 

In 37 patients no spreader grafts were employed, the remai-

ning 35 patients received spreader grafts (see Table 1 for these 

frequencies). In the group of patients who did not have spreader 

grafts the mean PNIF values changed from 73.24 l/min before 

Table 3. Descriptive statistics for the PreopPNIF and PostopPNIF values according to Spreader Grafts use.

Mean SD Min Max P25 Median P75

PreopPNIF 
No spreader
Spreader

73.24 
86.00

28.87 
42.65

30 
30

150 
200

50 
50

70 
80

90 
120

Postop PNIF
No spreader
Spreader

99.46 
122.00

36.81 
46.39

40 
50

180 
230

80 
80

90 
130

120 
160

Table 4. Descriptive statistics for the relative increase percentages and differences in PNIF values when comparing before and after surgery.

Mean 95% CI SD Min Max P25 Median P75

Relative Increase % 53.69
39.28
68.11

61.34 -50 300 8.27 40.83 97.92

Differences 30.97
23.07
38.87

33.62 -40 110 10 30 50

Table 5. Descriptive statistics for the relative increase percentages and differences in PNIF values according to Spreader Grafts use.

Mean SD Min Max P25 Median P75

Relative Increase %
No spreader
Spreader

46.65
61.13

54.46
67.88

-50
-37.5

166.67
300

3.33
10

37.5
42.86

81.75
100

Differences
No spreader
Spreader

26.22
36.00

31.39
35.58

-40
-30

110
110

5
10

30
30

45
60

Table 6.  Descriptive statistics for the Relative Increase % and Differences values according to Septoplasty.

Mean SD Min Max P25 Median P75

Relative Increase%
no septoplasty
with septoplasty

42.81
59.84

66.55
58.05

-44.44
-50.00

300
166.67

5.36
9.42

31.67
52.27

56.67
100

Differences
no septoplasty
with septoplasty

25.00
34.35

29.83
35.44

-40
-40

90
110

7.5
10

30
40

42.50
60
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surgery to 99.46 l/min postoperatively, which represents an ap-

proximate 36% relative increase in PNIF achieved by surgery.

It is also noticeable that both the means and medians corres-

ponding to the pre surgery PNIF values were higher on patients 

that were later assigned to spreader grafts (e.g. the mean Pre-

opPNIF value is equal to 73.24 l/min for no spreader grafts and is 

equal to 86.00 l/min when spreader grafts were later employed). 

Equivalent conclusions can be taken from the observation of the 

four boxplots shown in Figure 2.

From observation of the boxplots in Figure 2 it is noticeable that 

the PNIF values have increased after both types of surgery, i.e. 

with and without spreader grafts use, being the increase with 

spreader grafts slightly higher than without spreader grafts.

Furthermore, there is evidence of statistically signifi cant (Wil-

coxon test, p < 0.001) diff erences between the Postop and Preop 

PNIF values within each type of surgery, i.e. with and without 

spreader grafts employment (the powers obtained in the two 

tests were 0.89 and 0.98, respectively).

Equation (1) was used to obtain the percentages of relative 

increase in PNIF values after surgery from the corresponding 

Preop and Postop measures for each patient.

Relative increase % = (PostopPNIF - PreopPNIF) / PreopPNIF × 

100      (1)

Equation (2) was employed to obtain the diff erences in PNIF 

values before and after the surgery.

Diff erences = PostopPNIF - PreopPNIF    (2)

Equations (1) and (2) enabled the creation of two new variables 

that were used to assess a possible signifi cant diff erence in the 

increase in PNIF values after the two types of surgery. Table 4 

shows descriptive statistics for the percentage relative increase 

(Relative Increase %) and for Diff erences.

Table 5 depicts descriptive statistics for Relative Increase % and 

Diff erences according to the use of spreader grafts (i.e., accor-

ding to the two types of surgery performed).

Within both variables there is an increase in mean value from 

no spreader grafts to spreader grafts use. An increase also oc-

curs when considering the medians values for the percentage 

relative increase (Relative Increase %) from no spreader grafts to 

spreader grafts employment (i.e. 37.5 to 42.86). However, there 

is no change in the medians within the values of Diff erences 

with the use of spreader grafts or no spreader grafts (i.e. both 

medians equal to 30).

The boxplots of the values of Relative Increase % and Diff e-

rences according to the use of spreader grafts are depicted in 

Figures 3 and 4, respectively.

Nonparametric exact Mann-Whitney tests showed that there 

were no statistically signifi cant diff erences between the per-

centages of relative increase and between Diff erences values 

when assuming spreader grafts as the grouping variable, having 

obtained p = 0.437 and p = 0.258, respectively, with values 

of power equal to 0.17 and 0.23. Nonparametric exact Mann-

Whitney test showed that there were no statistically signifi cant 

diff erences between the percentages of relative increase when 

assuming Septoplasty as the grouping variable (p = 0.139, 

power = 0.20) (Figure 5). Table 6 depicts descriptive statistics 

according to simultaneously performing septoplasty.

The only statistically signifi cant diff erences between values for 

Diff erences were found when variable Approach was used as a 

grouping variable, i.e. make the distinction between open or 

endonasal approaches (p = 0.037, power = 0.45) and among the 

Figure 2.  Boxplots for Preop and Postop PNIF values in the groups of 

patients with and without spreader grafts.

Figure 3. Boxplots of relative increase percentages (before and after sur-

gery PNIF values) according to Spreader Grafts use.
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patient’s gender (p = 0.020, power = 0.61).

Multiple regression models were fi tted in order to clarify which 

variables were related to the relative increase percentages and 

to the Diff erences values. In the exploratory analysis, all variables 

which related to either of these with a p-value lower than 0.25 

were selected to be included in the model. Consequently, Ap-

proach and Gender were considered as possible dependent va-

riables associated with the relative increase percentages as the 

outcome variable. Approach, Gender and Spreader Grafts were 

selected for association with the outcome Diff erences. Equation 

(3) relates the association sought by multiple regression models:

Relative_Increase ~ Approach + Gender

Diff erences ~ Spreader Grafts + Approach + Gender (3)

However, when these two groups of variables were included, 

i.e. after adjusting the model, only Gender was found to provide 

a statistically signifi cant association with both relative increase 

percentage and Diff erences (with p-values equal to 0.038 and 

0.027, respectively).

Thus, even though there are statistically signifi cant diff erences 

between PreopPNIF and PostopPNIF values for each category of 

the spreader grafts variable, no statistically signifi cant diff eren-

ces were found between the two categories of spreader grafts 

use when either the percentages of relative increase PNIF values, 

or the diff erences between post and pre surgery PNIF values 

were considered.

 

Discussion
Spreader grafts are commonly used to prevent aesthetic and 

functional long term sequelae of rhinoplasty whenever surgery 

has addressed the middle vault of the nose. Spreader grafts are 

the most commonly used surgical technique in revision rhino-

plasty cases to rebuild the middle third of the nasal pyramid 

and provide aesthetic and functional improvement of the nose. 

Spreader grafts are also often used in primary rhinoplasty cases 

to secure the upper lateral cartilages to the dorsal septum and 

stabilize the middle third of the nose, especially in patients 

prone to develop weakness in the middle third of the nose.

Spreader grafts widen the middle third of the nose by laterali-

zing the upper lateral cartilages, therefore enlarging the internal 

nasal valve area. By doing so, theoretically they should improve 

the breathing capacity of this segment of the nasal airway, 

responsible for most of the nasal resistance to the airfl ow. This 

functional eff ect of spreader grafts, nevertheless, has been ques-

tioned, as several studies have not found evidence of signifi cant 

functional improvement. According to this lack of evidence of 

the functional eff ect of spreader grafts, several other surgical 

techniques for improving nasal airfl ow through the internal 

nasal valve have been developed, such as the butterfl y graft, 

the splay graft, the H-graft, the Z-plasty of the internal valve, 

the fl aring suture and the suspension suture of the upper lateral 

cartilages. Some of these surgical techniques have tried to 

increase the cross-sectional area of the internal nasal valve while 

others have tried to reinforce the resistance of the internal nasal 

valve structures and, therefore, the capacity of the lateral nasal 

walls to better withstand the collapsing force generated during 

inspiration, according to Bernoulli´s Principle. 

The eff ect of these surgical techniques on improving nasal 

airfl ow through the internal nasal valve, however, has not 

been clearly demonstrated, although having been suggested 

by several studies. In the present study nasal airfl ow changes 

achieved by rhinoplasty were assessed by comparing measu-

rements of peak nasal inspiratory fl ow taken before and six 

Figure 4. Boxplots of the values of PNIF differences according to 

Spreader Grafts use.

Figure 5. Boxplots of relative increase percentages (before and after sur-

gery PNIF values) according to Septoplasty.
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