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Abstract

Background The midvalve area is one of the most

important anatomical points in rhinoplasty procedures. An

additional intervention may be required to ensure there is

no narrowing in this region. For this reason, several dif-

ferent techniques are used. Spreader graft technique is the

most common of all these methods. T-splay graft technique

is an alternative method that can effectively widen the

angle of the midvalve. The present study compares the

anatomical and functional outcomes of these two methods.

Methods The study included 60 cases who presented to our

clinic for rhinoplasty. The cases were evaluated demo-

graphically, anatomically, and functionally, and the

acquired data were recorded. All cases were preoperatively

administered the Visual Analogue Scale, the Nasal

Obstruction Symptom Evaluation scale, and the modified

Glatzel mirror test. By randomly selecting the cases, mid-

valve restoration was performed with a spreader graft in 30

cases and a T-splay graft in 30 cases.

Results A comparison of the Visual Analogue Scale, the

Nasal Obstruction Symptom Evaluation scale, and the

modified Glatzel mirror test scores revealed that the scores

of both groups at postoperative months 3 and 6 were sig-

nificantly different from the preoperative measurement

values.

Conclusions Although spreader graft technique is a very

effective method in midvalve management, we believe that

T-splay graft technique may also produce effective out-

comes. In addition, the midvalve functions could be better

simulated anatomically and functionally with T-splay graft

technique. Therefore, we believe that T-splay graft tech-

nique is an alternative method that can be safely used in

selected cases.

Level of Evidence III This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

Rhinoplasty is among the most common of all plastic

surgery procedures [1]. Besides the resolution of aesthetic

problems, additional functional issues such as nasal

obstructions can be resolved with this procedure [2–4].

Despite several known factors in the etiology of nasal

obstruction, one of the most important causes of this

problem is internal nasal valve (INV) problems [5]. INV

problems may present as narrowing of the nasal valve

anatomically or collapse during inspirium functionally.

Problems in this region may be present preoperatively or

may occur postoperatively [6]. Several potential
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complications that may lead to INV insufficiency may

occur in most cases undergoing rhinoplasty, especially with

dorsal hump reduction, detachment of upper lateral carti-

lage (ULC) from the point of fusion with the dorsal septum,

and osteotomy [7]. As such, it is quite important to pre-

serve the INV or to re-establish its normal anatomy in

rhinoplasty.

Several surgical methods have been described in the

literature for INV restoration [8]. All of these methods aim

to widen the nasal valve angle, improve airflow, and

achieve the desired cosmetic outcomes. Accordingly,

methods that are reliable, simple, acceptable, and that can

be objectively measured and assessed are preferred.

Spreader grafts (SGs) are among the most common of all

methods used for this purpose [9, 10]. Today, SGs are

almost a routine part of functional rhinoplasty. In this

method, grafts are placed parallel to the upper septal

margin in the sagittal plane to widen the INV angle. Yet,

there are potential complications of SGs such as being

time-consuming, displacement of the grafts upon dropping

into the mucoperichondrial pocket, and an angular

appearance at the edge of the dorsum due to the angle

grafts, especially in cases with thin skin [1, 4]. To avoid

these potential problems, T-splay graft (TSG) technique

has been described as an alternative [11]. In the TSG

method, the cartilage graft is passed through a tunnel

opened into the septum and placed under the ULC bilat-

erally in the horizontal plane, providing a splay effect. The

present study compares the anatomical and functional

outcomes of SG and TSG techniques.

Materials and Methods

The study included 60 cases who presented to our clinic for

rhinoplasty between January 2018 and November 2020.

The study protocol was initiated with the approval of the

local ethics committee. Cases were provided detailed

information about the procedures and their written consents

were obtained. In particular, cases with breathing prob-

lems, short nasal bones, long and weak ULC, thin nasal

skin, wide roof, tension nose, or a positive Cottle test were

included in the study. Secondary cases, smokers, cases with

a history of nasal trauma, external nasal valve collapse,

nasal polyposis, significant turbinate hypertrophy or severe

septal deviation, other nasal obstruction etiologies such as

medical disease, allergy, or drug use were excluded from

the study.

All cases were photographed (Nikon� D7000, SLR, 105

mm macro, Nicon� Vision Corp. Ltd., Japan), and frontal,

basal, oblique, and lateral images were recorded. Paranasal

sinus tomography was performed when necessary and

intranasal findings were evaluated. Cases were

preoperatively administered the visual analogue scale

(VAS), the nasal obstruction symptom evaluation (NOSE)

scale, and the modified Glatzel mirror test. Nasal valve

restoration was planned with SG for 30 cases and TSG for

30 cases on a random selection basis.

For all cases, a mixture of 2% lidocaine, bupivacaine,

1:4 epinephrine, and normal saline was infiltrated, and

then, open rhinoplasty was initiated with proper incisions

under general anesthesia. After the incisions, the skeletal

framework was opened by dissection. Starting from the

anterior septal angle, bilateral submucosal tunnels were

exposed by subperichondrial dissection. The ULC-septal

junction was exposed and the dissection was extended

cranially through the bony vault while the lateral bony

attachments between the ULC and the nasal bones

remained intact. A 5–6 mm wide and 18–20 mm long

cartilage graft was harvested from the suitable part of the

septal cartilage. A ‘‘component’’ reduction of the dorsal

cartilaginous septum and the bony hump was then per-

formed while preserving the underlying mucosa.

In the SG group, two septal cartilage grafts with an

average size of 3 9 20 mm were prepared, depending on

the case. Graft fixation was achieved with polydioxanone

5/0 sutures (PDS, Ethicon�, Johnson & Johnson Medical

Devices Companies, USA) placed bilaterally at the upper

border of the septum in a mattress suture technique. Then,

the ULCs were placed into the planned localizations of the

septum and SGs and sutured (Fig. 1). This was followed by

SMAS repair.

In the TSG group, a rectangular window of 1.5 9 5 mm

was opened at the level of the midvalve, 1.5–2 mm beneath

the dorsal septum using a scalpel blade No.11 (Fig. 2). In

order to prevent accidental rupture on the upper septal

bridge, it is appropriate to first make a dorsal incision at a

minimum of 1.5 mm away from the septal bridge, and

separate the septal bridge from the graft. Then, the lateral

Fig. 1 Intraoperative view of a case undergoing SG (arrow)
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and inferior borders of the graft should be incised,

respectively. At the same level, careful separation of

mucoperichondrium from the deep surface of the ULCs

follows. Generous infiltration of this area with a local

anesthetic solution with epinephrine through hydrodissec-

tion may facilitate the submucosal dissection. A 5 9 5 mm

pocket was prepared between the ULC and the underlying

mucosa bilaterally at the same level (Fig. 3). The integrity

of the mucoperichondrium of the ULCs should be main-

tained to isolate the cartilage graft from the nasal cavity.

An inadvertent tear or perforation in the mucoperichon-

drium should repair immediately to prevent cartilage loss,

intranasal graft exposition, or infection. Then, the graft was

shaped as planned. The graft was first placed into the right

mucosal pocket (Fig. 4). A round polyglactin 910 (Vicryl

Rapide, Ethicon�, Johnson & Johnson Medical Devices

Companies, USA) 5/0 suture is passed through the first the

ULC dorsum and then the graft dorsum. After making a

U-turn beneath the graft, the suture is turned back from the

graft and the inferior ULC toward the dorsum, and then

knotted. Afterward, the suture is passed through the dorsal

ULC on the other side. Then, the suture is passed across to

the other side through the septal tunnel and then through

the graft dorsum. In the same manner, a U-turn is made

beneath the graft and the suture is passed through the graft

and exited from the graft dorsum. The graft is then passed

across to the other side through the septal tunnel (Fig. 5).

Afterward, the suture is passed through the dorsum over the

inferior ULC, the graft is seated in the mucosal tunnel and

the suture is knotted (Fig. 6). In this way, the midvalve

angle is extended and the surface is closed. Then, fixation

is provided with polydioxanone 5/0 round (PDS, Ethicon�,

Johnson&Johnson Medical Devices Companies, USA)

matress sutures among the ULCs, with one each for the

cephalic and caudal borders of the graft on the midvalve

surface (Fig7). Then, a SMAS repair is performed (Fig. 8)

[11].

Fig. 2 View of the septal tunnel

Fig. 3 View of the pocket created beneath the ULC mucosa

Fig. 4 View of the TSG insertion into the mucosal pocket on one side

Fig. 5 View of the TSG after passing through the septal tunnel
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Assessment Methods

The cases were followed up in the early and late postop-

erative periods. Both groups were evaluated functionally

and aesthetically. Clinical examination, photographic

analysis, anterior rhinoscopy, VAS, NOSE scale, and

modified Glatzel mirror test were repeated at postoperative

months 3 and 6 and were subject to statistical comparisons.

Clinical complaints were evaluated using the VAS

score. For VAS scoring, the cases were asked to provide

self-ratings on a 100-mm scale. In the subjective assess-

ment, the respiratory quality was rated from 0 (poor) to 100

(excellent) [12].

For the NOSE scale measurement, the cases were asked

about the degree of their complaints over the past 1 month.

Parameters such as nasal stuffiness, nasal obstruction,

trouble breathing through the nose, trouble sleeping, and

trouble breathing through the nose during exercise were

questioned. A score of 0 indicates no problem. A score of

0–25 indicates mild obstruction or 1=mild, clinically

insignificant problem [8]. A score of 25–50 is classified as

moderate obstruction or 2=moderate problem. A score of

50–75 is classified as severe obstruction or 3=fairly bad

problem. A score of 75–100 is classified as extreme

obstruction or 4=severe problem [8, 13].

For the modified Glatzel mirror test, the cases were kept

for half an hour in a test room with a constant temperature

and humidity, and then, the plate was placed horizontally

under the nostrils of the cases in the plane while the cases

were seated in the orthostatic position and the head was

stable vertically [14]. The mirror’s zero point was placed at

the base of the columella (Fig. 9). The cases were

instructed to exhale normally, with the mouth and eyes

closed. The first exhalation was excluded and the con-

densation produced on the mirror during the second

exhalation and the condensation borders were marked with

an acetate pen. The resulting condensation area was copied

by placing it on a transparent millimetric acetate paper.

This procedure was repeated three times at each 15-min

interval. Then, 1:1 images were transferred to the computer

using a scanner (Fig. 10). Surface areas were measured in

ImageJ programme. The arithmetic mean of the results was

calculated.

Statistical Analysis

Mean and standard deviation (SD) were calculated for

continuous variables. The normality of the data was ana-

lyzed using the Kolmogorov-Smirnov test. The means of

the two groups were compared using the ‘‘Paired Student’s

t-test.

Two-sided p values were considered statistically sig-

nificant at pB0.05. Statistical analyses were performed

using R software/programming (version 3.6.2 (2019-12-12)

- CRAN).

Results

The study sample included 18 men and 42 women. The

mean age was 32.6 years (range: 18–59 years).

Low-to-low osteotomy was performed on 27 cases in the

SG group and 26 cases in the TSG group. Sefalic reduction

was performed on 21 cases in the SG group and 22 cases in

the TSG group. Alar base reduction was performed on 2

cases in the SG group and 3 cases in the TSG group. There

was no significant numerical difference between the groups

in terms of these procedures.

The mean length of follow-up was 14.8 months (range:

6–24 months).

Fig. 6 View of the TSG insertion into the mucosal pocket on the

other side

Fig. 7 Intraoperative view of the midvault closure after graft

placement
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In the late postoperative period, the inspection revealed

a step-off deformity in the keystone region of three cases in

the SG group.

The dorsum was widened more than desired in one case

in the SG group and one in the TSG group in the late

postoperative period.

In the SG group, there was graft malposition in two

cases and angular appearance of the dorsum in three cases.

In other cases, the grafts were stable, did not cause any

irregularities on the dorsum, the dorsal aesthetic lines, and

the INV angle were preserved, there was no inspiratory

collapse, and the grafts were not palpable. The outcomes

were satisfactory both in aesthetic and functional terms

(Figs. 11 and 12).

Comparison of the VAS scores revealed that the scores

of both groups at postoperative months 3 and 6 were sig-

nificantly different from the preoperative measurement

values (p\0.001) (Table 1).

Comparison of the modified Glatzel mirror test results

also revealed that the scores of both groups at postoperative

Fig. 8 Schematic view of the TSG technique a Nasal hump reduction

and creating of mucosal tunnel underneath the ULC b TSG placement

underneath the ULC c TSG placement into the septal tunnel d TSG

placement beneath the septum and the ULC e Midvault closure after

TSG placement

Fig. 9 Placing the apparatus at the columellar base during the

modified Glatzel mirror test

Fig. 10 Measuring condensation areas produced during the modified

Glatzel mirror test
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Fig. 11 An exampled case with a satisfactory outcomes in the SG

group a Preoperative frontal view b Preoperative basal view

c Preoperative oblique view d Preoperative lateral view

e Postoperative frontal view f Postoperative basal view g Postoper-

ative oblique view h Postoperative lateral view

Fig. 12 An exampled case with a satisfactory outcomes in the TSG

group a Preoperative frontal view b Preoperative basal view

c Preoperative oblique view d Preoperative lateral view

e Postoperative frontal view f Postoperative basal view g Postoper-

ative oblique view h Postoperative lateral view
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months 3 and 6 were significantly different from the pre-

operative measurement values (p\0.001) (Table 2).

When the NOSE scale scores were compared, the scores

of both groups at postoperative months 3 and 6 were sig-

nificantly different from the preoperative measurement

values (p\0.001) (Tables 3 and 4).

In the comparisons between the groups, no significant

difference was found between the results at the 6th month

after the operation (p[0.05).

Discussion

Rhinoplasty candidates often present to healthcare institu-

tions due to septum deviation or anatomical deformities

that cause visual problems with the nose. However, most

cases have both anatomical and functional problems. To

resolve these problems, several graft or flap techniques are

used that can resolve both aesthetic and functional prob-

lems [4]. These techniques, called ‘‘functional rhino-

plasty’’, primarily focus on ensuring nasal airway patency

[8].

The nasal airway plays a very important role in air

heating and humidification, and sense of smell. Sufficiency

of the nasal passage is an important factor for healthy and

sufficient respiration [6]. Obstruction, which occurs when

the nasal airway is not patent enough, is a significant

presentation that is frequently encountered in medical

practice and affects sleep, exercise, and quality of life

[8, 15]. Such obstructions may result from dynamic,

structural, or mucosal factors [6]. The most frequently

observed dynamic factor is INV dysfunction [9]. The

weakening of superolateral cartilages and the narrowing of

the valve lead to nasal passage blockage [3]. Endonasal

examinations of such cases may reveal a pinching of INV,

reduced patency of the valve, and premature inspiratory

collapse of the ULC [16]. Among the structural causes are

those that are idiopathic, genetic, congenital, post-trau-

matic, surgical, or iatrogenic [7]. Mucosal factors, in turn,

include factors such as turbinate problems or synechia. The

resolution of such problems may sometimes require tech-

nical effort, and effective methods may be needed.

The region closely associated with INV problems is the

midvault area [17]. A review of the literature reveals that

lateral osteotomy following hump reduction narrows the

midvault and INV [18–20]. Such narrowing may also cause

weakening of the ULCs due to the trauma created [6]. In

addition, detachment may occur at the bone-cartilage

junction during dissection, resulting in problems such as

inverted V deformity [18]. As a result, a discrepancy of

width and height occurs between the bone and the cartilage

[1, 17]. Such inconsistency may range from a slight con-

tour irregularity to severe deformities [1, 6, 17, 18, 21].

Today, there are several different approaches to mid-

vault reconstruction [6–8, 10, 15, 18, 20, 22]. The common

goal of these methods is to maintain nasal aesthetics and

prevent obstruction [7, 8]. These include methods such as

SGs, spreader flaps, butterfly grafts, and flaring suture

techniques. SG can be listed among the most common of

all these methods [5–7, 10, 15, 17, 18, 20, 21, 23]. SG is a

Table 1 Results for the comparison of the Visual Analogue Scale scores between the groups

Groups Preoperative Postoperative

3 months 6 months

Mean SD Mean SD t p Mean SD t p

SG 45,3333 12,02966 66,8333 11,25591 - 11,564 \0.001 78,1667 11,40805 - 20,963 \0.001

TSG 42,0000 11,18805 71,0000 7,23974 - 16,108 \0.001 91,3333 9,18520 - 33,954 \0.001

SG, Spreader graft; TSG, T-splay graft; SD, Standard deviation, t, Significance of the mean values; p, Significant difference

Table 2 Results for the comparison of the modified Glatzel scores between the groups

Groups Preoperative Postoperative

3 months 6 months

Mean SD Mean SD t p Mean SD t p

SG 13,0037 1,81405 15,0337 1,36329 - 10,758 \0,001 16,4350 1,30146 - 14,6 \0,001

TSG 12,6757 1,57759 15,4977 1,27203 - 10,745 \0,001 17,5050 0,90694 - 21,306 \0,001

SG, Spreader graft; TSG, T-splay graft; SD, Standard deviation; t, Significance of the mean values; p, Significant difference
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structural method that is more stable compared to other

methods. SG is one of the most effective methods used for

INV restoration in the literature, and therefore, preferred to

compare it with this technique in our study. However, a

detailed additional data can be obtained by creating a

spreader flap technique or other groups with more com-

prehensive studies.

Sheen, who was the first to describe the SG procedure,

placed septum-harvested cartilaginous grafts bilaterally

among the ULCs, thereby performing midvault stabiliza-

tion and nasal structure restoration for the first time

[1, 4, 18, 21, 23, 24]. This technique enables functional

nasal obstruction and INV problems to be resolved,

achieving a straight edge between the septum and the

cartilaginous dorsum, lateralizing the ULCs, preventing

midvault collapse, and supporting the nasal dorsum

[1, 6, 10, 21, 24]. Even so, this method comes with certain

disadvantages [1]. Implanted SGs may displace and dis-

placement inferiorly may result in irregularities on the

dorsum, and SGs may lead to a wide dorsum, especially

when thick grafts are used, creating a bulky appearance of

the submucosa, and the corners of the graft can be felt from

the dorsum [1, 6]. These potential problems have led to the

search for an alternative method that can be used in cases

where midvault reconstruction is planned. Therefore, we

developed the TSG method, which we believe has a strong

splay effect on the midvault region as well as being

physiological [11].

The TSG method, described by us, is a highly effective

method for expanding the INV [11]. In this method, the

graft is sutured bilaterally beneath the ULC mucosa and is

also passed through the septal tunnel, which makes it

highly stable and greatly reduces the possibility of extru-

sion or malposition. Stabilization, however, should be

carried out meticulously at the suturing stage to eliminate

the risk of malposition. In our method, the length of the

graft can be adjusted according to the planned dorsum

width. Thus, the possibility of causing a widened dorsum is

minimalized. Since the splay effect is strong in the TSG

method, it is necessary to pay attention to this point. In our

series, the dorsum was widened more than desired in one

case. This problem occurred due to the very strong splay

Table 3 Results for the comparison of the NOSE scale scores within the SG group

Parameters Preoperative Postoperative

3 months 6 months

Mean SD Mean SD t p Mean SD t p

Nasal stuffiness 57,5000 11,65229 34,6667 11,36642 11,853 \0,001 24,8333 12,14022 21,617 \0,001

Nasal obstruction 60,8333 12,73627 36,8333 10,37930 12,017 \0,001 28,5000 13,20593 20,878 \0,001

Trouble breathing through the nose 67,1667 10,96101 44,1667 10,99242 11,669 \0,001 33,6667 10,98065 22,333 \0,001

Trouble sleeping 68,8333 12,43489 44,5000 11,16877 13,133 \0,001 36,5000 12,39786 19,944 \0,001

Unable to get enough air through the

nose during exercise

50,5000 13,47731 28,6667 13,19178 9,968 \0,001 19,8333 13,03069 16,692 \0,001

NOSE, Nasal Obstruction Symptom Evaluation; SG, Spreader graft; TSG, T-splay graft; SD, Standard deviation; t, Significance of the mean

values; p, Significant difference

Table 4 Results for the comparison of the NOSE scale scores within the TSG group

Parameters Preoperative Postoperative

3 months 6 dmonths

Mean SD Mean SD t p Mean SD t p

Nasal stuffiness 58,8333 10,88207 29,8333 9,60274 14,735 \0,001 10,1667 9,51254 30,627 \0,001

Nasal obstruction 62,1667 12,91106 34,3333 7,39680 13,618 \0,001 13,500 10,26796 27,144 \0,001

Trouble breathing through the nose 69,0000 10,45516 39,6667 9,73204 15,832 \0,001 20,6667 9,97699 30,627 \0,001

Trouble sleeping 72,3333 12,64457 44,3333 7,39680 14 \0,001 23,3333 10,28334 28,236 \0,001

Unable to get enough air through the

nose during exercise

53,1667 13,22767 23,3333 8,23505 13,62 \0,001 7,3333 8,58360 25,76 \0,001

NOS, Nasal Obstruction Symptom Evaluation; SG, Spreader graft; TSG, T-splay graft; SD, Standard deviation; t, Significance of the mean

values; p, Significant difference
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effect of the graft in this method. Therefore, we recom-

mend meticulous planning when adjusting the length of the

graft.

The natural configuration of the ULC is T-shaped. This

configuration may be impaired during aggressive dorsal

reduction. In cases of T-junction resection, the ULC sup-

port is greatly weakened and ULC collapse may occur, in

the presence of short nasal bones and relatively long ULC.

Thus, it is very important to support this region function-

ally and anatomically. Creating and supporting submu-

coperichondrial tunnels is very useful at this stage [4]. We

believe that the submucosal tunnels and the supporting

grafts placed into these tunnels with the TSG method ful-

filled this function quite effectively.

The narrowing of the INV angle occurs horizontally.

SGs are especially effective in deviations as they are placed

in the sagittal plane along the septum. Yet, they may be

insufficient to replace the horizontal deficiency of the

midvault. Herein, the TSG method may become more

advantageous. Since the graft is placed horizontally in the

TSG method, it can fully imitate INV on a vector basis and

can widen the INV angle to the desired extent with a single

graft. Thus, it is possible to consider TSG a safe approach

to the replacement of this horizontal deficiency on an

adjustable scale.

It is also likely that grafts placed into the INV region

may cause bulk at the edge of the septum and narrow the

passage. The lower end of the SG is placed inferiorly into

the septal submucosa, thereby causing such bulk in the

mucosa of that region. Since the TSG is placed in the

sagittal plane, it is very unlikely for this graft to cause a

bulky appearance of the submucosa, create a mass effect,

and narrow the passage, thereby causing INV obstruction

(Fig. 13).

SG is prepared and implanted in an angular form

anatomically. Therefore, the corners and edges of the graft

may be palpable or visible on the dorsum, especially in

cases with thin skin. TSG, on the other hand, is prepared in

a round form, with an oval tip, and as it is placed under the

ULCs, it is very unlikely to be visible or palpable on the

dorsum. It does not impair dorsal aesthetic lines, being

deeply seated.

In the TSG method, the stable support provided by the

graft to the ULCs from below is an important factor that

improves the durability of the method. As it creates an en-

bloc bridge among the ULCs, stability can be maintained

without any decrease in resistance in the long term. For the

same reason, it can permanently correct a pinched dorsum.

This method allows a straight passage to the transition zone

of the dorsum. No step-off deformity occurs on inspection

or palpation.

The method of midvault restoration must be modifiable

according to the case [16]. It is possible to adjust the width,

thickness, and length of TSG to the desired extent, and to

achieve a favorable contour. When prepared appropriately

for the midvalve width, a lateral opening effect can be

provided in the entire midvalve with a single graft. The

degree of flexibility can also be adjusted by altering the

thickness. This method offers additional versatility via

adjustability in various three-dimensional sizes and place-

ment at the desired level of the midvalve.

Our study excluded cases who had a severely deviated

septum and who might require SG for correcting the

deviation. The aim here was to compare the SG and TSG

methods used for midvault expansion in an isolated man-

ner. While SG is quite effective in correcting the deviation,

TSG cannot provide the necessary support in this regard.

The intended use of TSG is to expand the midvault.

Therefore, we recommend isolated TSG for midvault

expansion and combined TSG and SG when a septal

deviation is required.

The disadvantages of the TSG method include pro-

longing the operation time by approximately 15 min, risk

of widening the dorsum if a larger graft is prepared, risk of

rupture the ULC mucosa, and insufficient effect on septal

deviations. In order to avoid these drawbacks, it is very

important to choose the right indication with a meticulous

planning and surgical method.

Obstruction evaluation scores such as the VAS score

and the NOSE scale score are commonly used to measure

postoperative nasal airflow [21]. Several methods are used

for this purpose; however, there is not yet an ideal method

to evaluate the definitive diagnosis and treatment outcomes

[1, 17]. It is important that an ideal method is easy and

comfortable for patients, produces accurate results, is

easily applicable, reliable, and standardized, and does not

impair nasal anatomy and physiology [8, 14]. Some authors

suggest that methods based on subjective patient assess-

ment cannot provide sufficient data compared to objective

measurements. Although this is generally correct, we see

that the subjective methods used in the literature alsoFig. 13 Schematic drawing of basal views of a SG and b TSG
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contribute to collecting meaningful data. Today, nasal

obstruction findings are evaluated using proven subjective

measurement methods and surgical results can be easily

compared [8].

The VAS score is a subjective assessment method that

can be applied and repeated very easily. Several studies in

the literature used the VAS scoring system and reported the

collection of meaningful data [12]. For these reasons, we

used this method to support other measurement methods in

our study. The collected data were consistent with the other

measurement parameters used. Based on these findings, we

believe that the VAS scoring system is an assessment

method that can be used safely in cooperative cases.

The NOSE scale is a subjective method that is widely

used to measure nasal obstruction and assesses the symp-

toms and quality of life of patients [5, 18, 25]. It is com-

monly used to evaluate postoperative changes in nasal

obstruction findings [8, 17]. The NOSE scale was used in

various studies on turbinoplasty, septoplasty, and rhino-

plasty and shown to be useful in evaluating nasal passage

obstruction. However, the number of studies in the litera-

ture comparing surgical techniques with this method is

scarce [8]. The NOSE scale was first used by Stewart et al.

in 2004 to evaluate nasal obstruction [13]. Lipan and Most

classified nasal passage obstruction into mild, moderate,

severe, and extreme [12]. Many studies observed that cases

with preoperative findings of severe or extreme obstruction

improved to mild or moderate obstruction postoperatively

[8]. Today, many studies consider the NOSE score one of

the primary tools to assess the treatment of nasal passage

obstruction [8, 17]. However, it is a non-specific method

for nasal airway assessment, which is a disadvantage.

The modified Glatzel mirror test is an easy, non-invasive

method frequently used in clinical practice that requires

minimal cooperation with the patient, and has been used

for over 100 years [1, 14]. This method is based on the

condensation of nasal air exhaled on a cold metal or glass

surface [14, 26]. In our study, we thought that we could

have a clear view of condensation using a mirror, and we

performed very clear surface area measurements by trans-

ferring the condensation area to an acetate paper at a ratio

of 1:1. Brescovici et al. stated that three to five measure-

ments could provide sufficient and reliable data [14]. Thus,

we conducted 3 separate measurements at different times

and calculated the arithmetic mean. Thereby, we believe

that we could exclude small time-dependent changes in

nasal airflow and acquire more reliable results.

Nasal airflow is different in each nostril. Due to the

nasal cycle, the airflow on one side may increase while the

flow on the other side may decrease. This cycle results in

variable unilateral airflow. However, the total of bilateral

airflow is stable on average and does not change substan-

tially [14]. Therefore, we evaluated the Glatzel mirror test

over the sum of the surface areas of both nostrils in our

study.

Patients’ anatomical issues, including the soft tissues

covering the nasal framework and the variations in the

surgical technique, may affect the healing process. Gen-

erally, postoperative 6 months is sufficient for the assess-

ment of airway symptoms. But, longer follow-up periods

may provide more reliable data [27]. In our study, we

accepted the results as sufficient since we found statisti-

cally significant improvement in function in the 6-months

period. However, we think that more detailed data can be

obtained with larger and longer-term studies.

The limitation of the study is the lack of objective tests

such as rhinomanometry or acoustic rhinometry. Because

objective tests are needed for detailed measurement of

variables. Thus, we believe that large-series studies with

detailed objective tests are needed.

In the light of our study data, we conclude that the TSG

method we defined is effective in lateralizing the tension

between the ULCs and preventing collapse. This lateral and

superior tension enables a very effective clearance of the

valves. For these reasons, we believe that TSG is an

advantageous method both in structural and dynamic terms.

Conclusion

The keystone region is a very complex area consisting of

six different anatomical structures. The bone-to-cartilage

transition in this region is both anatomically and func-

tionally important. This is because it is a critical area for

the formation of dorsal aesthetic lines and it contributes to

nasal airflow. In cases of dorsal hump resection, an

appropriate choice of technique and planning should be

carried out to ensure a normal anatomical transition in this

region. In addition to being a very important technique in

the reconstruction of this region, SG may be insufficient to

achieve the desired cosmetic outcome for the midvault

region in some cases. Based on our study data, we believe

that TSG is an effective alternative method that can be used

in nasal valve restoration both anatomically and function-

ally in selected cases.
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1. Kovacevic M, Riedel F, Göksel A, Wurm J (2016) Options for

middle vault and dorsum restoration after hump removal in pri-

mary rhinoplasty. Facial Plast Surg 32:374–383

2. Standlee AG, Hohman MH (2017) Evaluating the effect of

spreader grafting on nasal obstruction using the NOSE scale. Ann

Otol Rhinol Laryngol 126(3):219–223

3. Omranifard M, Abdali H, Ardakani MR, Ahmadnia A (2013)

Comparison of the effects of spreader graft and overlapping lat-

eral crural technique on rhinoplasty by rhinomanometry. World J

Plast Surg 3(3):99–103

4. Hassanpour SE, Heidari A, Moosavizadeh SM, Tarahomi MR,

Goljanian A, Tavkoli S (2016) Comparison of aesthetic and

functional outcomes of spreader graft and autospreader flap in

rhinoplasty. World J Plast Surg 5(2):133–138

5. Talmadge J, High R, Heckman WW (2018) Comparative out-

comes in functional rhinoplasty with open versus endonasal

spreader graft placement. Ann Plast Surg 80:468–471

6. Barrett DM, Casanueva FJ, Cook TA (2016) Management of the

nasal valve. Facial Plast Surg Clin N Am 24(3):219–234

7. Rudy S, Moubayed SP, Most SP (2017) Midvault reconstruction

in primary rhinoplasty. Facial Plast Surg 33:133–138

8. Yeung A, Hassouneh B, Kim DW (2016) Outcome of nasal valve

obstruction after functional and aesthetic-functional rhinoplasty.

JAMA Facial Plast Surg 18(2):128–134

9. Brandon BM, Austin GK, Fleischman G, Basu S, Kimbell S,

Shockley WW, Clark JM (2018) Comparison of airflow between

spreader grafts and butterfly grafts using computational flow

Dynamics in a cadaveric model. JAMA Facial Plast Surg

20(3):215–221

10. Pochat VD, Alonso N, Mendes RRS, Cunha MS, Menezes JVL

(2012) Nasal patency after open rhinoplasty with spreader grafts.

J Plast Reconstr Aesthet Surg 65:732–738

11. Kopal C, Kapı E (2021) An alternative method for midvault

restoration: ‘‘T-splay graft.’’ Aesthet Plast Surg. https://doi.org/

10.1007/s00266-021-02632-6

12. Lipan MJ, Most SP (2013) Development of a severity classifi-

cation system for subjective nasal obstruction. JAMA Facial Plast

Surg 15(5):358–361

13. Stewart MG, Witsell DL, Smith TL, Weaver EM, Yueh B,

Hannley MT (2004) Development and validation of the nasal

obstruction symptom evaluation (NOSE) scale. Otolaryngol Head

Neck Surg 130(2):157–163

14. Brescovici S, Roithmann R (2008) Modified glatzel mirror test

reproducibility in the evaluation of nasal patency. Rev Bras

Otolaryngol 74(2):215–222

15. Erickson B, Hurowitz R, Jeffery C, Ansari K, Hakim HE, Wright

ED, Seikaly H, Greig SR, Cote WJ (2016) Acoustic rhinometry

and video endoscopic scoring to evaluate postoperative outcomes

in endonasal spreader graft surgery with septoplasty and

turbinoplasty for nasal valve collapse. J Otolaryngol-Head Neck

Surg 45:2

16. Ballert JA, Park SS (2006) Functional rhinoplasty: treatment of

the dysfuctional nasal sidewall. Facial Plast Surg 22(1):49–54

17. Afrooz PN, Rohrich RJ (2018) The keystone: consistency in

restoring the aesthetic dorsum in rhinoplasty. Plast Reconstr Surg

141(2):355–363

18. Adamson PA, Constantinides M, Kim AJ, Pearlman S (2014)

Rhinoplasty: panel discussion. Facial Plast Surg Clin N Am

22:25–55

19. Guyuron B (1998) Nasal osteotomy and airway changes. Plast

Reconstr Surg 102(3):856

20. Guyuron B, Michelow BJ, Englebardt C (1998) Upper lateral

splay graft. Plast Reconstr Surg 102:2169–2177

21. Xavier R, Azeredo-Lopes S, Papoila A (2015) Spreader grafts:

functional or just aesthetical? Rhinology 53:332–339

22. Rohrich RJ, Muzaffar AR, Janis JE (2004) Component dorsal

hump reduction: the importance of maintaining dorsal aesthetic

lines in rhinoplasty. Plast Reconstr Surg 114:1298–1312

23. Sheen JH (1984) Spreader graft: a method of reconstructing the

roof of the middle nasal vault following rhinoplasty. Plast

Reconstr Surg 73(2):230–239

24. Scattolin A, Orlando N, D’Ascanio L (2013) Spreader graft in

closed rhinoplasty: the ‘‘rail spreader.’’ Facial Plast Surg

29:515–519

25. Palhazi P, Daniel RK, Kosins AM (2015) The osseocartilaginous

vault of the nose: anatomy and surgical observations. Aesthet

Surg J 35(3):242–251

26. Gertner R, Podoshin L, Fradis M (1984) A simple method of

measuring the nasal airway in clinical work. J Laryngol Otol

98:351–355

27. Pavri S, Zhu VZ, Steinbacher DM (2016) Postoperative edema

resolution following rhinoplasty: a three dimensional morpho-

metric assessment. Plast Reconstr Surg 138:973e–979e

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

123

Aesth Plast Surg

https://doi.org/10.1007/s00266-021-02632-6
https://doi.org/10.1007/s00266-021-02632-6

	Comparison of the Effect of Spreader and T-Splay Graft in Internal Nasal Valve Management
	Abstract
	Background
	Methods
	Results
	Conclusions
	Level of Evidence III

	Introduction
	Materials and Methods
	Assessment Methods
	Statistical Analysis

	Results
	Discussion
	Conclusion
	References




