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Abstract Introduction Minor structural alterations of the vocal fold cover are important causes
of dysphonia. The variability in the type of alteration and the grade of vocal deviation
affects the definition of the conduit and the results of treatment.
Objective To characterize the occurrence, the selected treatments adopted and vocal
quality before and after treatment in patients with minor structural alterations of the
vocal folds cover.
Methods This was a cross-sectional study based on the records of patients treated by
an interdisciplinary team at the laryngology outpatient clinic of a public university
hospital from 2010 to 2018. Data collection consisted of access to a database of
information on otorhinolaryngological diagnostic hypotheses, intervention and per-
ceptual-auditory vocal assessments before and after the treatment. Data from 102
subjects were analyzed. Association tests were applied between the perceptual-
auditory vocal results and the different alterations found and between these and
the adopted treatments. The results of the degrees of vocal deviation before and after
treatment were also compared.
Results The degree of roughness was associated with the sulcus vocalis, and in this
alteration the highest occurrence was mild degree of roughness. There was an
improvement in the breathiness and general grade of vocal deviation after treatment.
Conclusion Cysts were the most frequent structural alteration in the population
studied. There was an association between the degree of general deviation and that of
roughness in sulcus vocalis cases. The breathiness and the general grade of vocal
deviation improved after treatment regardless of the type of treatment and alteration.
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Introduction

Minor structural alterations of the vocal folds cover (MSAC)
consist of undifferentiated and/or differentiated histological
changes in the mucosa that covers the vocal muscle. These
changes can compromise the vibratory performance of the
structure and can lead to dysphonia. Among the differenti-
ated structural alterations to the vocal folds are sulcus
vocalis, epidermoid cysts, laryngeal microdiaphragms, mu-
cosal bridges and vasculodysgenesis.1–3 Such alterations can
present themselves in an isolated or multiple way, in a single
vocal fold or both, as well as being associated with undiffer-
entiated structural alterations.1,4–6

In general, the clinical impacts, when they exist, are
limited to dysphonia, varying according to the type, extent
and degree of adherence to the deeper layers of the lamina
propria, aswell as the combination of the laryngeal problems
of a structural nature and their effects on vocal behavior.1,7

In the caseof thesulcusvocalis, for example, voice disorders
range from asymptomatic cases or with slight deviation in the
fundamental frequency to a significant degree of hoarseness
and breathiness.1,8,9 According to the Ford classification,10

such variations may be associated with the subdivision of
the sulcus vocalis into three different types. In the “physiolog-
ical” type I variant, the longitudinal depression is restricted to
the epithelium and can present asymptomatically. In types II
and III, there is involvement of the lamina propria with lesser
or greater degree of mucous invagination and the presence of
vocal abnormalities.10Type II corresponds to thevergetureand
type III to the sulcus vocalis itself, both defined in the classifi-
cation by Bouchayer et al.11

Epidermoid cysts, in turn, when symptomatic, present
roughness and severe changes to the fundamental frequency.8

In laryngeal microdiaphragms, mucosa bridges and vasculo-
dysgenesis, the consequences for vocal quality vary according
to the association with other pathologies.1,12,13

Since these characteristics vary between the structural
alterations that make up the MSAC, otorhinolaryngological
and speech-language evaluations, images and auditory-per-
ceptual observations complement each other and favor the
most accurate diagnosis and the definition of the most
appropriate intervention.14

As for the auditory-perceptual analysis, a numerical scale
comprised of six standards: general level of dysphonia (G),
roughness (R), soprosity (B), asthenia (A), strain (S), and
instability (I), named GRBASI scale is still widely used, as it
favors vocal characterization at the time of assessment with
measurement of the degree of deviation and helps in defining
the most appropriate intervention to be adopted, as well as
being useful for monitoring the evolution of the clinical
condition.15,16

Regardless of the type of treatment, surgical and speech
therapies are important alternatives for improving the vocal
quality of these patients. Depending on the MSAC subtype
and the degree of voice impairment, the recommendation for
isolated or combined treatments is observed.With combined
intervention (surgery and speech therapy), the choice of one
or the other as the primary approach depends on factors such

as obtaining satisfactory improvement with conservative
treatment.4–6,9,17–20

Thus, knowing the vocal quality through auditory-per-
ceptual analysis can allow us to verify not only the param-
eters that are typically altered but also those that can be
improved, favoring the adoption of a more assertive inter-
vention for each subtype of MSAC.

For these reasons, the present study aims to characterize
the occurrence, the selected treatments and the vocal quality,
before and after treatment, of patients with MSAC of vocal
folds and to verify the statistical association between the
auditory-perceptual vocal results and the different structural
alterations and between the adopted treatments and the
structural alterations.

Method

In the present cross-sectional retrospective study, the stud-
ied population consisted of patients referred to the laryngol-
ogy outpatient clinic of a public university hospital. Patients
were evaluated by an interdisciplinary team of otolaryngol-
ogists and speech therapists who were part of an extension
project developed at the institution, in partnership with the
hospital. Patients are submitted to a videolaryngological
evaluation, which was used for the diagnosis of morphologi-
cal alterations.

The inclusion criterion adopted was all patients seen at
the clinical meetings of the laryngology outpatient clinic,
from May 2010 to April 2018, whose otorhinolaryngological
diagnostic hypothesis was MSAC. Thus, all patients in these
conditionswere included in the calculation of the occurrence
of MSAC found. As an exclusion criterion, all patients whose
records were incomplete in the database were eliminated
from the applied analysis.

The auditory-perceptual analysis was assessed by at least
two speech therapists experienced in voice assessment using
the GRBASI scale. For this assessment, the patient was asked
to emit a sustained vowel in a normal tone and to emit
stretches of spontaneous and/or chained speech.

The speech therapists present at the time of the exami-
nation established the degree of each parameter by consen-
sus. In a study prior to the present one, the evaluators had
participated in a perceptual-auditory judgment calibration
training, whose intra- and interjudge agreement was tested
using the intraclass correlation coefficient (ICC). This is
equivalent to the Kappa statistic for continuous variables.
In all cases, the level of agreement was considered as
excellent (ICC� 0.75), with the exception of the breathiness
parameter, which was considered satisfactory (ICC¼ 0.66).

Patient identification, medical complaint, diagnostic hy-
pothesis, type of treatment and vocal quality were recorded
in the extension project database that served as the basis for
the present research. The collection consisted of the selec-
tion of records of patients with MSAC registered in the
database from May 2010 to April 2018. Of the 882 regis-
tered patients, 102 were diagnosed with MSAC and there-
fore were included in the study and used as the basis for the
calculation of the occurrence of MSAC in relation to other
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pathologies. The present study was approved by the Re-
search Ethics Committee on Human Beings of the Institu-
tion, under the ruling number 1.619.520.

To characterize the voice of patients diagnosed with
MSAC, the parameters of the GRBASI scale in the pre- and
post-treatment evaluationwere used. Of the 102 individuals,
only 81 had complete records of the GRBASI scale before the
application of the treatment (pretreatment evaluation), and
50 records with an indication of the intervention performed,
which was therefore the number of patients used to charac-
terize the MSAC according to vocal quality and treatment
performed, respectively.

Regarding the records of auditory-perceptual assessment
both before and after treatment, 28 subjects had this informa-
tion recorded in the database and were counted in the com-
parison of vocal results before and after treatment. Therewere
individuals with more than one subtype of MSAC; therefore,
the number of cases considered in the Tables correspond to the
number of MSACs found and not to the number of patients in
the sample. ►Fig. 1 shows a flowchart of these operations.

The statistical associationbetween theauditory-perceptual
vocal results and the different structural alterations and
betweentheadopted treatmentsand thestructural alterations
was tested. As they are categorical variables, the Pearson chi-

Fig. 1 Data analysis flowchart
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squared testwasused. For the comparisonbetween the results
of the degrees of vocal deviations before and after treatment,
theMarginal Homogeneity Test was used. In all cases, the level
of significance at 5%was considered. The software used for the
analyzes was SPSS Statistics for Windows, version 17.0 (SPSS
Inc., Chicago, IL, USA).

Results

Of the 882 patients seen at the outpatient clinic during the
study period, 102 (12%: 81 female and 21 male) received a
diagnosis of MSAC. The average age was 39.2 (� 13.173)
years old in the female population, and 34.10 (� 14.341)
years old in male subjects. Due to the presence of individuals
with more than one subtype of MSAC, the number of cases
shown in ►Tables 1–3 refers to the number of structural
alterations found.

Regarding the subtypes, there was a higher occurrence of
determinedMSAC than of the undetermined ones, and epider-
moid cyst was the most frequently identified structural alter-
ation (►Table 1). No cases of mucosal bridge were found.

The parameters for general grade of vocal deviation (G),
roughness (R) and breathiness (B) on the GRBASI scale were
those that had the highest scores both in the pre- and post-
treatment evaluation, and were the parameters used in the
characterization of the voice of the patient in the present
study. The parameters asthenia (A), strain (S) and instability
(I) were not considered to analysis because their occurrence
was insignificant in the sample studied. There was a statisti-
cal association between the general grade of vocal deviation
and the sulcus vocalis and degree of roughness and the sulcus
vocalis (p< 0.05). There was also a higher occurrence of mild
general grade (p¼ 0.046) and mild roughness (p¼ 0.020) in
individuals with a sulcus vocalis. Laryngeal microdiaphragm
was the structural alteration that presented the highest
percentage of moderate dysphonia in G and R parameters.
There was a reduced number of individuals with severe
dysphonia (►Table 2).

As for the types of treatment adopted, it is observed that
speech therapy was performed at least 50% of the time in all
subtypes of MSAC, even when they were associated with Ta
b
le

2
D
is
tr
ib
ut
io
n
of

st
ru
ct
ur
al

al
te
ra
ti
on

s
in

th
e
81

su
bj
ec

ts
re
ga

rd
in
g
th
e
ge

ne
ra
ld

eg
re
e
of

dy
sp

ho
ni
a,

ro
ug

hn
es
s
an

d
br
ea

th
in
es
s,

ac
co

rd
in
g
to

M
SA

C

D
H

G
EN

ER
A
L
D
EG

R
EE

O
F
D
YS

PH
O
N
IA

(P
R
E)

p�
D
EG

R
EE

O
F
RO

U
G
H
N
ES

S
(P
R
E)

p�
D
EG

R
EE

O
F
BR

EA
TH

N
ES

S
(P
R
E)

p�

0
1

2
3

0
1

2
3

0
1

2
3

N
%

N
%

N
%

N
%

N
%

N
%

N
%

N
%

N
%

N
%

N
%

N
%

U
N

0
0.
0

13
61

.9
7

33
.3

1
4.
8

0.
15

8
0

0
13

61
.9

7
33

.3
1

4.
8

0.
11

5
10

47
.6

9
42

.9
2

9.
5

0
0.
0

0.
63

8

EC
4

16
.0

10
40

.0
9

36
2

8.
0

0.
65

9
6

24
10

40
.0

8
32

1
4

0.
45

5
11

42
.3

13
50

.0
2

7.
7

0
0.
0

0.
96

8

SV
0

0.
0

9
42

.9
8

38
.1

4
19

0.
04

6
1

4.
8

10
47

.6
6

28
.6

4
19

0.
02

0
7

33
.4

11
52

.4
3

14
.3

0
0.
0

0.
22

1

V
D

4
23

.5
9

52
.9

3
17

.6
1

5.
9

0.
07

6
4

23
.5

9
52

.9
3

17
.6

1
5.
9

0.
40

0
10

58
.8

6
35

.3
1

5.
9

0
0.
0

0.
47

8

LM
0

0.
0

2
28

.6
5

71
.4

0
0.
0

0.
26

5
2

28
.6

1
14

.3
4

57
.1

0
0.
0

0.
22

0
3

42
.9

4
57

.1
0

0.
0

0
0.
0

0.
64

8

A
S

4
9.
1

21
47

.7
16

36
.4

3
6.
8

0.
93

3
5

11
.4

22
50

.0
14

31
.8

3
6.
8

0.
72

9
21

47
.7

19
43

.2
4

9.
1

0
0.
0

0.
91

4

T
12

8.
9

64
47

.4
48

35
.6

11
8.
1

-
18

13
.3

65
48

.1
42

31
.1

10
7.
4

-
61

45
.2

62
45

.9
12

8.
9

0
0.
0

-

0
¼
A
b
se
nc

e
of

al
te
ra
ti
o
n
in

vo
ic
e;

1
¼
Sl
ig
ht

al
te
ra
ti
o
n
in

vo
ic
e;

2
¼
M
od

er
at
e
al
te
ra
ti
on

in
vo

ic
e;

3
¼
Ex
tr
em

e
al
te
ra
ti
o
n
in

vo
ic
e.
D
H
¼
D
ia
gn

o
st
ic
hy

po
th
es
is
fo
un

d
on

th
e
la
ry
ng

os
co

pi
c
ex
am

;A
S
¼
ot
he

ri
nj
ur
ie
s

as
so

ci
at
ed

w
it
h
M
SA

C
;
EC

¼
ep

id
er
m
oi
d
cy
st
;
LM

¼
la
ry
ng

ea
lm

ic
ro
di
ap

hr
ag

m
;
N
¼
nu

m
b
er

of
al
te
ra
ti
on

s
fo
un

d
;
SV

¼
su
lc
us

vo
ca

lis
;
T
¼
To

ta
l;
U
N
¼
U
nd

et
er
m
in
ed

;
V
D
¼
va
sc
u
lo
dy

sg
en

es
is
.

� P
ea

rs
on

ch
i-s
qu

ar
ed

te
st

-s
ig
ni
fi
ca
nc

e
le
ve
la

t
5%

Table 1 Occurrence of the minor structural alterations of the
vocal folds cover in 102 subjects

MINOR STRUCTURAL ALTERATIONS n %

Undifferentiated 28 11.0

Differentiated 81 31.8

epidermoid cysts 35 13.7

sulcus vocalis 25 9.8

vasculodysgenesis 19 7.5

laryngeal
microdiaphragm

8 3.1

Associated 59 23.1

Total 255� 100

�corresponding to number of the alterations found in 102 subjects
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injuries of another nature (►Table 3). Therewas no statistical
association between the structural alterations found and the
treatment performed.

Regarding the comparison of the general degree (G),
roughness (R) and breathiness (B) before and after treatment,
a decrease in the general grade of vocal deviation and in the
breathiness is observed after the therapy, and the percentage
of individuals without changes in the three parameters
increased (►Table 4).

Discussion

Minor structural alterations of the vocal fold cover are one of
the causes of dysphonia. However, the diversity of these
structural changes and location of the lesions hinder the
clinical diagnosis, which sometimes can be obtained only
through surgical intervention.2,9

In the present study, the occurrence of MSACs (12%) in
relation to other laryngeal pathologies corroborates the low
frequency of these structural changes encountered in the
vocal clinic.21,22 This can be justified by the hypothesis that
these structural alterations do not necessarily cause dyspho-
nia3,23 and that vocal cysts have a higher occurrence in
relation to the other subtypes of MSAC.21,22,24,25

The lowoccurrence ofMSAC can be justified by the fact that
the diagnosis was made through videolaryngoscopy,21,26

mainly because during the period studied the service area
where the exams were performed still did not have strobo-
scopy equipment, which is considered the best resource to
visualize the mucus-wave movement of the vocal folds.27 It is
possible that if all patients had been submitted to surgical
evaluation, the frequencyof thisdiagnosiswould increase.This
is because the gold standard examination for this evaluation is
suspension laryngoscopy microscopy performed in a surgical
center3–which, for ethical reasons, was only performed in
patients refractory to clinical treatment.

As for the perceptual-auditory parameters of the voice,
the general grade of vocal deviation (G), roughness (R) was
expected given that the most common subtypes (cyst and
sulcus vocalis)21,22 present a greater deviation in these
parameters.9,28,29 However, breathiness (B) occurred more
in the structural alterations with associated lesions, which
can be justified by the possible interference of these lesions
in the glottal closure.30–32

In this sense, it is observed that the general degree of vocal
deviation and roughness in patients with sulcus vocalis is
associated with mild dysphonia in most subjects in this
group (►Table 2). This result can be explained by the

Table 4 Frequency table of the degree of the parameters in the GRBASI scale according to vocal results before and after treatment
in percentages, regardless of the type of intervention applied and the subtype of MSAC presented in 28 subjects.

Degree G p-value� R p-value� B p-value�

Pre
(%)

Post
(%)

Pre
(%)

Post
(%)

Pre
(%)

Post
(%)

0 3.6 32.1 0.024 7.1 32.1 0.098 42.9 75.0 0.022

1 57.1 39.3 60.7 39.3 46.4 21.4

2 28.6 25.0 25.0 25.0 10.7 3.6

3 10.7 3.6 7.1 3.6 0.0 0.0

T 100 100 100 100 100 100

B¼Degree of breathness; G¼General degree of vocal alteration; post¼ post-treatment; pre¼ pretreatment; R¼Degree of roughness; T¼ total.
�Marginal Homogeneity Test (to compare pre and post results) - significance level at 5%

Table 3 Occurrence of the treatments adopted in each subclassification of MSAC in 50 subjects

HD TREATMENTS

(ST) (S) (MT) (O) p-value�

N % N % N % N %

UN 11 73.0 0 0.0 1 7.0 3 20.0 0.083

EC 10 53.0 4 21.0 4 21.0 1 5.0 0.863

SV 7 50.0 2 14.0 3 21.0 2 14.0

VD 7 70.0 1 10.0 1 10.0 1 10.0

LM 1 50.0 0 0.0 1 50.0 0 0.0

OL 17 50.0 4 12.0 9 26.0 4 12.0 0.246

T 53 56.4 11 11.7 19 20.2 11 11.7 �
DH¼Diagnosis by the laryngoscopic exam; EC¼ Epidermoid cyst; LM¼ laryngeal microdiaphragm; MT¼More than one treatment; N¼ number of
alterations; O¼Other treatments; OL¼Other lesions associated with MSAC; S¼ Surgery; ST¼speech therapy; SV¼ sulcus vocalis; T¼ Total;
UN¼Undetermined minor structural alteration of the vocal fold cover; VD¼Vasculodysgenesis.
�Pearson chi-squared test - significance level at 5%
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possibility that our samplewas composed of individualswith
sulcus vocalis type I, which has less impact on vocal quality
when compared with types II and III.9–11,23,28 However, as
these data are not included in the patient records, this
hypothesis cannot be tested.

Regarding the absence of associations with the other
subclassifications of MSAC, such as vasculo-dysgenesis and
laryngeal microdiaphragm, it is thought that, in these cases,
the co-occurrence with other structural alterations was
responsible for the differing degrees of voice deviation, since
vasculo-dysgenesis alone does not usually cause vocal im-
pact,1 and the extension of the laryngeal microdiaphragm
determines the greater or lesser impact on vocal quality.17,33

In the case of undetermined structural alterations, the
failure to establish this correlation can be attributed to the
diversity of laryngeal findings included in this category. It is
also worth mentioning the possible change in clinical diag-
nosis of undetermined to specific MSAC after surgical inter-
vention,26 which was also not controlled for in the present
study.

As for vocal cysts, it is believed that the difficulties of
association between the grade of vocal deviation and this
injury have occurred due to the variability in adherence of
the cysts to the deeper layers of the vocal folds.1 In this sense,
the resulting vocal quality is more or less rough depending
on its location in the vocal fold.

A possible explanation for the presence of an association
of general degrees and roughness to the sulcus vocalis is the
fact that roughness, in this structural alteration, is related to
worse vocal quality than other MSACs,34 which can have a
greater impact on oral communication and encourage the
search for medical care even though the degree of deviation
in the voice was mild.

The subjects with laryngeal microdiaphragm had the high-
est percentage of moderate dysphonia both in the
general degree and in the degree of roughness (►Table 2). A
possible justification for thisfinding is the frequent association
of laryngeal microdiaphragms with other injuries, which oc-
curred in the present study. Since laryngeal microdiaphragms
are identified as structural alterations that, in general, do not
result invocal deviation,1 it is believed that co-occurrencewith
different structural changes of the vocal folds was responsible
for the moderate degree of vocal deviation in these cases.

Regarding the general impact of dysphonia, it is noted that
only 8.1 and 7.4% of all subjects had, respectively, general
degree and degree of roughness classified as extreme, regard-
less of the subtype of MSAC (►Table 2), confirming that the
percentage of subjects classified with severe dysphonia in the
auditory-perceptual analysis is reduced in the most common
subtypes of MSAC.9,28,29,35

Speech therapy treatmentwasperformedat least 50%of the
time inall subtypes ofMSAC (►Table 3). It isworthmentioning
then that the benefits brought by this therapy and the treat-
mentphase inwhich it ismost indicatedare controversial.36–38

This is because the objective is to improve the voicewith aview
to its adaptation despite the structural alteration.28,39,40 The
adoptionof later invasive interventionsdependson thesuccess
obtained with conservative treatment.38

In addition, even though surgical intervention is neces-
sary, individuals undergoing speech therapy prior to laryn-
geal surgery showed subjective improvement in relation to
their self-perception of vocal quality and function.41,39

On the other hand, the combination of speech therapy and
surgery is considered responsible for obtaining better results
for the vocal quality of the patient, and postsurgical therapy
is important in helping to improve glottic coaptation and
vocal fold mucosa vibration.9,37

It is also important to point out that the presence of an
interdisciplinary team to diagnosis and define the best
intervention may have been one of the factors that influ-
enced the considerable percentage of individuals who un-
derwent speech therapy, since the interdisciplinary
discussion of the case at the time of examination facilitated
this referral.40 Therefore, it is suggested that further longi-
tudinal studies be performed to monitor the results with
isolated and combined treatments to assess the effectiveness
of the applied techniques and the need for other therapeutic
indications.

Regarding the need for treatment of laryngeal micro-
diaphragms, it varies according to the type and extent of
this structural alteration.33 Speech therapy is generally
indicated to reduce the fundamental frequency1 with surgi-
cal indications being rare.17

The higher occurrence of referral for speech therapy in
indeterminate MSAC can be justified by the impossibility of
verifying the integrity of the mucous-wave movement of the
vocal folds without the strobe light (that was not available at
the service in this period of the study).26,27 In the case of
vasculo-dysgenesis, there are often co-occurring structural
alterations signaling the presence of other lesions in the
vocal folds.1,6,40

As for the comparison of the values of the auditory-
perceptual analysis before and after the treatments
(►Table 4), it is possible that in most subjects there
was an improvement in the general grade of vocal devia-
tion. The absence of improvement in the degree of rough-
ness (R) may indicate that, in this sample, the gradation of
the general grade of vocal deviation (G) decreased due to
the reduction in the degree of deviation from other param-
eters on the GRBASI scale, such as, for example, tension and
breathiness.9,28,29,35

In addition, it is believed that the reduced number of
individuals per pathology available for pre- and post-treat-
ment comparison has also contributed to the lackof evidence
of improvement in the degree of roughness of individuals in
this sample.

In general, it was possible to identify the improvement in
vocal quality after treatment application, regardless of the
subtype presented and the treatment performed. The ab-
sence of stroboscopy to perform the tests and the reduced
number of individuals with records available in the database
for comparison before and after treatment are limiting
factors in the present study.

The present study contributes to the monitoring of thera-
peutic results on vocal quality due to minor structural
alterations, emphasizing the importance of interdisciplinary
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action and documentation of cases for diagnosis and inter-
ventions that favor the effectiveness of the treatment
applied.

As in previous researches,40,42,43 in the present study the
joint occurrence of several subtypes of MSAC was observed,
as well as with injuries of other nature, in a single dysphonic
patient. Therefore, it was decided to consider the number of
changes instead of considering the number of subjects in the
analyzes. In such cases, therefore, the analysis of which
pathology influences, in isolation, a specific characteristic
for dysphonia becomes imprecise, since each lesion presents
a range of different possibilities.1 This can be considered a
limitation of the study and its advantage should be consid-
ered in future prospective studies.

Conclusion

Cysts were the subtype of minor structural alteration in
cover that occurred most frequently in the studied popula-
tion. Speech therapy was the procedure performed in more
than half of the cases. There was an association between
the degree of general deviation and that of roughness in
cases of sulcus vocalis and the general grade of vocal
deviation and the degree of breathiness improved after
treatment, regardless of the type of intervention and type
of MSAC.
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