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Introduction

The study of benign lesions of the larynx is of great impor-
tance for the knowledge of otorhinolaryngologists due to the

high frequency and the impact they cause in the quality of
life of the patients. When these lesions do not respond to
drug therapy and/or phonotherapy, the option of treatment
is surgical.
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Abstract Introduction The study of larynx lesions is of great importance. More than 50% of people
with vocal complaints have benign vocal fold alterations and some require surgery.
Objective To determine which factors are related to surgical recurrence of benign
laryngeal lesions and to determine which videolaryngoscopic diagnoses are related to
the risk or protection of surgical relapses over time.
Methods Observational, analytical, cross-sectional study with retrospective data
collection of 1,383 surgeries in 1,301 patients.
Results The mean age at the first surgery was 39.2 years old. The predominant
gender was female (65.6%).
There were 396 cases of polyps (25.34%), 349 cases of cysts (22.33%), 261 cases of
Reinke edema (16.7%), 175 cases of nodules (11.2%), 153 cases of minor structural
alterations (MSAs) (9.79%), 94 cases of leukoplakia (6.01%), 77 cases of granulomas
(4.93%) and 58 cases of pseudocysts (3.71%). The age presented statistical significance
with the risk of surgical relapses (p¼ 0.016). Male gender was associated with the
greatest chance of relapse.
Diagnosis of granuloma (p< 0.001) and of leukoplakia (p< 0.001) were associated
with a higher risk of surgical recurrence. Cyst diagnosis was associated with protection
(p¼ 0.015) in relation to the chance of further surgeries. Patients with associated
lesions, bilaterals or voice professionals did not present a statistically significant
association with surgical recurrence.
Conclusion Age and gender are statistically related to the increase of surgical
relapses. Leukoplakia and granuloma are associated with increased surgical relapses.
Patients submitted to cyst microsurgery appear to be protected against surgical
recurrence.
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It is observed that> 50% of people with vocal complaints
present benign alteration of the vocal fold epithelium and a
large part of these lesions require surgical treatment. The
aim of surgery in patients with benign lesions of the larynx is
to increase the phonatory function and/or to establish the
anatomopathological diagnosis through biopsy.1

In the past 25 years, from a deeper knowledge of the
etiopathogenesis and pathophysiology of vocal fold diseases,
there was a great development of phonomicrosurgery, mak-
ing an increasingly effective performance in the treatment of
vocal lesions possible. This treatment modality, therefore, is
of great relevance for collective health.2

Microsurgery or fibrosurgery remains the viable and
often initial treatment for patients requiring rapid and
definitive results.3

To monitor the success of the surgical treatment of these
lesions, it is necessary to know the target population, which
lesions are most frequently submitted to fibrosurgery, the
percentage of recurrences of these lesions and recurrent
surgeries.

To support the present study, epidemiological studies
were taken into account. These are of great importance for
the analysis and description of the health problems and can
point out the causes and guide the indication of themeans of
control and prophylaxis.

The objectives of the present study were to determine
which factors are related to the risk of recurrent surgical
relapses of benign lesions over time and to determine which
videolaryngoscopic diagnoses are related to the risk or to the
protection of surgical relapses.

The present study was approved by the scientific ethics
committee under the protocol number 1.709.890.

Methods

An observational, analytical, cross-sectional study with ret-
rospective data collection of patients submitted to laryngeal
microsurgery between January 2000 and January 2018 in a
private otorhinolaryngological hospital.

The present study was approved by the Human Ethics
Committee of the referenced hospital, under the number
1,709,890 and CAAE 58087516.6.0000.5529.

Considering the associative nature of cross-sectional
studies, we studied the independent variables: voice, gender,
age, association of lesions, diagnosis and laterality in relation
to the chance of surgical relapses.

The exclusion criteria were: patients with insufficient
data in the electronic medical record, patients with irregular
lesions, patients with malignant lesions and patients with
laryngeal papillomatosis.

We studied 1,301 patients submitted to laryngeal micro-
surgery with benign lesions of the larynx, grouped into 8
groups: polyp, nodule, Reinke edema, leukoplakia, granulo-
ma, cyst, pseudocyst and minor structural alterations
(MSAs).

Patients with vocal sulcus, vasculodysgenesia, micro-
membranes and mucosal bridges were grouped in the MSA
group.

Patients with contact ulcer or ulcerated granuloma were
considered to belong to the granuloma group.

Voice professionals were considered as the voice users of
Koufman Levels I and II.4

The tabulated data were sent for a statistical study. Each
variable was analyzed according to the time until the occur-
rence of the first surgical relapse, to study the risk of new
surgeries.

The results of quantitative variables were described by
medians, minimum values and maximum values. For cate-
gorical variables, frequencies and percentages were pre-
sented. The gender-age comparison was analyzed using the
Student t-test. Regarding the diagnoses, the comparisons
were made by the chi-squared test. Considering that the
patients had different follow-up times, for the analysis of
factors associated with relapses, regression models were
adjusted considering the times to relapses. A first analysis
was performed considering the risk of relapse from the first
surgery. For this, Cox regression models were adjusted, and
the Wald test was used to evaluate the significance of the
variables. Kaplan-Meier curves were presented to describe
the times until the first relapse occurred.5

The association measure presented was the hazard ratio
(HR)with 95% confidence intervals (CIs). The proportionality
of the risks was analyzed by the Shoenfeld waste. Values of
p< 0.05 indicated statistical significance. The data were
analyzed using the Stata/SE v.14.1 software. (StataCorp LP,
College Station, TX, USA).

Results

The following analysis was performed based on 1,383 sur-
geries in 1,301 patients. A total of 1,232 patients underwent
1 surgery; 62 patients, 2 surgeries; 5 patients, 3 surgeries; 1
patient, 5 surgeries and 1 patient underwent 7 surgeries. The
mean age of the patients in the 1st surgerywas 39.2 years old.
There was a predominance of females with 65.6%, versus
34.4% of males. Of the patients with data present in the
electronic medical record, a total of 1,149 patients, 27.8%
were voice professional patients. A littlemore than half of the
patients (52.2%) presented lesions affecting the 2 vocal folds.
Of the total number of surgeries, 74.1% of the patients had
single lesions and 25.9% had 2 or more associated lesions. To
facilitate the statistical analysis of the lesions studied, it was
decided to group the lesions into 8 groups: polyps, cysts,
MSAs, pseudocysts, nodules, granulomas, leukoplakia and
Reinke edema. Of these 8 groups of lesions, 1,563were found
in the 1,383 surgeries evaluated. This number is greater than
the number of surgeries due to the fact that the same patient
could have one or more lesions.

Therewere 396 cases of polyps (25.34%), 349 cases of cysts
(22.33%), 261 cases of Reinke edema (16.7%), 175 cases of
nodules (11.2%), 153 cases of MSAs (9.79%), 94 cases of
leukoplakia (6.01%), 77 cases of granulomas (4.93%) and 58
cases of pseudocysts (3.71%).

►Table 1 shows the distribution of relapses related to the
diagnosis. It is observed that, of the total number of polyps,
there were only 20 recurrent cases. It is noted that 12 cases
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of granuloma presented recurrences (15.6%), as well as 12
cases of leukoplakia (12.8%). It can also be seen in ►Table 1

that only 6 cases of vocal cysts presented recurrence
(1.72%).

Patients had different follow-up times ranging from 0 to
210 months (17.5 years). Therefore, the relapse analysis was
performed considering the time elapsed until the first recur-
rence (for patients who had relapse) or follow-up times until
the last visit (for patients who did not have a relapse).

►Fig. 1 shows the Kaplan-Meier curve for the time
elapsed until the first recurrence. It is observed that, over
time, the cases of patients who do not need to undergo a new
surgery are reduced.

For the analysis of the association of the variables age,
gender, associated lesion, laterality of the lesion and profes-
sional voice, with relapse, Cox regression models were
adjusted and Wald tests were used to evaluate the signifi-

cance of each variable. Initially, for each of these variables,
the null hypothesis was tested that the times until the first
recurrence are equal for the two classifications of the vari-
able, versus the alternative hypothesis of different times
(univariate analysis).

►Table 2 presents the p-values of the statistical tests
(univariate and multivariate) and the estimated HR with
respective 95% CIs estimated from the adjustment of the
multivariate model.

It was observed that the variables associated lesion in the
first surgery, laterality and professional voice were not
significantly associated with the time elapsed until the first
recurrence.

The ageof thepatient in the1st surgerypresented statistical
significance in the univariate analysis. Each year the older one
implies an increase in the risk of the patient having a recur-
rence (p¼ 0.016). In the presence of the other variables
(multivariate model), it tends to be significant (p¼ 0.096).

Regarding the gender variable, both the univariate analy-
sis (p< 0.001) and the multivariate analysis (p¼ 0.001)
found an association between this variable and recurrence.
It can be said that, independently of the other variables
included in themodel, gender is significantly associatedwith
the time elapsed until the first relapse.

It can be seen in►Fig. 2 that male patients present amore
unfavorable time curve until the first recurrence than female
patients.

In ►Fig. 3, Kaplan-Meier curves for the association of
lesions appear to be practically parallel over time. That is,
having two or more lesions does not increase the risk of the
patient of having another surgery.

In ►Fig. 4, the Kaplan-Meier curves according to the
laterality of the lesions also present similar paths over
time. For unilateral lesions or bilateral lesions, there is no
statistical significance for the risk of surgical relapse.

Table 1 Distribution of lesions in patients who had surgical
recurrences

Recurrent Diagnosis n %

Polyp 20 29

Granuloma 12 17.4

Leukoplakia 12 17.4

Reinke edema 8 11.6

Nodule 7 10

Cyst 6 8.7

MAS 3 4.3

Pseudocyst 1 1.4

TOTAL 69 100

Abbreviation: MSA, minor structural alteration.

Fig. 1 Kaplan-Meier curve for the proportion of relapse-free patients over time.
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Table 2 Variables and respective univariate and multivariate statistical analyzes

Variable p� value (univariate) p� value (multivariate) HR IC 95%

Age (years old) 0.016 0.096 1.01 0.99–1.03

Gender <0.001 0.001 2.54 1.49–4.31

Associated lesions at first surgey 0.746 0.319 0.76 0.44–1.30

Uni or bilateral at first surgery 0.881 0.383 1.28 0.74–2.20

Voice professional 0.070 0.283 0.73 0.41–1.30

Abbreviation: HR, hazard ratio.
�Cox regression model and Wald test, p< 0,05.

Fig. 2 Kaplan-Meier curve for the proportion of relapse-free patients over time according to gender.

Fig. 3 Kaplan-Meier curve for the proportion of relapse-free patients over time according to associated lesions.
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In the univariate analysis, professional voice patients have
a tendency to have fewer recurrences (p¼ 0.070) than non-
voice professionals. However, in a multivariate analysis, in
which the other variables were considered, there was no
statistically significant difference.►Fig. 5 shows the Kaplan-
Meier curves according to the profession and the risk of
recurrence over time.

Reinke edema, MSAs, granuloma, leukoplakia, pseudo-
cyst, and nodule were adjusted for each of the diagnoses of
the first surgery (isolated or associated) of polyps, cyst,
Reinke edema, the significance of the association between
the diagnosis and the risk of relapse (or time to relapse).

Thus, for each of the diagnoses, the null hypothesis was
tested that the times until the first relapse are equal for cases
with and without the diagnosis, versus the alternative hy-
pothesis of different times. ►Table 3 shows the p-values of
the statistical tests, in a univariate analysis for the risk of
relapse.

The diagnoses of granuloma (p< 0.001) and leukoplakia
(p< 0.001) were significantly associated with the risk of
recurrence. The diagnosis of cysts is associated with protec-
tion (p¼ 0.015) in relation to the risk of relapse as seen in the
Kaplan-Meier curve (►Fig. 6). Considering that patientswith
a concomitant diagnosis of cyst, granuloma and leukoplakia

Fig. 4 Kaplan-Meier curve for the proportion of relapse-free patients over time according to laterality.

Fig. 5 Kaplan-Meier curve for the proportion of relapse-free patients over time according to profession.

International Archives of Otorhinolaryngology Vol. 25 No. 4/2021 © 2020. Fundação Otorrinolaringologia. All rights reserved.

Analysis of Surgical Recurrence after Larynx Microsurgery for Benign Lesions Patrial et al.500



were not observed in the first surgery, a single “diagnostic”
variable was considered with four possible classifications:
cyst, granuloma, leukoplakia and others. From this variable, a
Cox model was adjusted, and these two-to-two classifica-
tions were compared (univariate analysis). In ►Fig. 6, the
Kaplan-Meier curves are then presented for each of the
diagnoses considered.

Discussion

This seems to be thefirst study comparing the risk of surgical
recurrence among microsurgery due to benign lesions of the
vocal folds.

Although the treatment of benign vocal lesions can be
individualized according to clinical judgment, the present
study argues that the best treatment for most benign vocal
lesions is laryngeal microsurgery. However, it is known that

conservative treatment can be reserved for patients with
vocal nodules.6

In disagreement with the reports of Lehmann et al. and
Kleinsasser, inwhich laryngeal microsurgery was performed
mostly in men, in the present study women corresponded to
65.6% of operated patients.7,8 This result is similar to that
found by the study by Dailey, which reports the incidence of
female gender in 62% of operated patients.9 This incidence
also agrees with the findings of Perazzo et al.10

Regarding age, the mean value found for patients in the
present study was concentrated in the age group that cor-
responds to the economically active population (39.2 years
old), with a standard deviation (SD) of 14.2 years. Represent-
ing great economic and social impact. These findings are
similar to those of Perazzo et al., Lehmann et al. and
Kleinsasser.7,8,10

Hah et al., different from the present study, did not find
differences in the prevalence of laryngeal diseases between
men and women, but found that vocal complaints are more
frequent in women. The same authors emphasize that vocal
alterations and dysphonia are more common in the elderly
due to vocal muscle atrophy, thinning of vocal cord elastic
fibers and degeneration of mucous glands.11

In the present study, the rate of patients with bilateral
lesions diagnosed preoperatively, by videolaryngoscopy, was
52.2%. In the literature, Poels et al. reported a incidence of
bilateral lesions of 82%, but these were diagnosed intraoper-
atively.12Similar to theliterature,Choetal. foundarateof72.8%
of contralateral reactional lesions in patients with benign
lesions of vocal folds who underwent mechanical surgery.
The authors also demonstrated that the presence of contralat-
eral lesions is related to worsening of vocal quality and should
beapproached surgically, especially if speech therapyandvocal
rest are not feasible in the postoperative period.3

Table 3 p-values in univariate analysis for the risk of relapse of
the different diagnoses

Variable p� value (univariate)

Polyp 0.705

Cyst 0.015

Reinke Edema 0.190

MSA 0.743

Granuloma <0.001

Leucoplakia <0.001

Pseudocyst 0.203

nodule 0.119

Abbreviation: MAS, minor structural alteration.
�Cox regression model and Wald test, p< 0,05.

Fig. 6 Kaplan-Meier curve for the proportion of relapse-free patients over time according to the diagnosis.
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Zhukhovitskaya et al. also argue that some benign lesions
of the vocal folds are associatedwith age andgender. Nodules
and pseudocysts are more common in young women, and
Reinke edema in older women. Hemorrhagic polyps, contact
ulcers, leukoplakia, and sulcus occurmore frequently inmen.
These prevalences can be explained by differences in the
laryngeal anatomy and phonatory physiology, as well as by
the ability of vocal fold layers to absorb fonotrauma. These
differences may have implications for clinical or surgical
outcomes.13

Although the variables gender and age may have been
confounding factors in the present study, the observation
that revision surgeriesmay bemore common inmales and in
older patients is valid considering the anatomical changes
and that may occur in the vocal folds. In subsequent studies,
the two most recurrent diagnoses (granuloma and leukopla-
kia) can be excluded and a reanalysis of the remaining
population performed.

The most common lesion in the present study was vocal
polyp, which was found 396 times among the patients
studied (25.34%), in agreement with the reports of Haas
et al., Lehmann et al. and Kleinsasser, in which polyps were
the main indication for laryngeal microsurgery.7,8,14 Pha-
niendra Kumar et al., in a series of 75 lesions evaluated
during the surgical procedure, found an incidence of 56% of
polyps.15 Vocal polyps may be related to smoking, pollution
and vocal abuse.16 However, similar to Ju et al., the present
study did not find statistical significance for new surgeries
due to vocal polyps.17

Intracordal cysts were the most frequent lesions found in
the study by Perazzo et al.10 However, in the present study,
cystswere the secondmost prevalent (22.33%). In the reports
by Kleinsasser and by Abrol et al., the presence of cysts was
reported in only 5.52 and 3.5% of the patients, respective-
ly.8,18 The large variation of the findings reflects the diag-
nostic difficulty of this pathology, and the diagnosis be
performed intraoperatively. Even with the difficulty of re-
moving the vocal cysts, the rates of surgical recurrence are
low and, in the present analysis, the microsurgeries in a
patient with cyst in the vocal folds demonstrated protection
against the risk of surgical relapses. Another explanation for
the low rate of surgical recurrence of vocal cystswould be the
fact that the origin of vocal cysts is not related to vocal abuse
or laryngeal irritants. Huang et al. did not find statistical
significance between the rates of recurrence of the lesion at
3months of follow-up.19 Chang et al., evaluating the unusual
surgical technique for removal of the retention vocal cysts,
found recurrence of the lesion in only 1 patient of the 21
operated ones.20

Reinke edema was the third most frequent lesion in the
present study, appearing 261 times (16.7%). These results are
above those described by Kleinsasser, who found 10%, and by
Hass et al., who found 10.14%. Lehmann et al. report an
incidence of Reinke edema of� 16.5%.7,8,14 The results above
contrast with those reported by Bouchayer et al., who
reported an incidence of Reinke edema of 6%.21 Even with
the persistence of the structural alterations after the rein-
troduction by Reinke edema, there was no statistically

significant relationship for new surgeries due to this lesion
in the present study.

There were 175 cases of vocal nodules (11.2%), the 4th

highest incidence, similar to that found by Mossallam et al.,
who in a series of 106 lesions found nodules in 9% of cases.22

Bouchayer et al. found nodules in 24% of cases in a series of
1283 patients.21 In the study by Dailey et al., vocal nodules
were the most prevalent lesions.9 It is important to note that
most patients with vocal nodules are treated with speech
therapy, with surgical indication in cases that do not evolve
adequately with this treatment. In our series, microsurgery
due to vocal nodules had no relation to surgical relapse over
the years. However, some authors have demonstrated that,
despite surgical treatment, vocal nodules are associatedwith
a high rate of recurrence.23 There are few articles in the
literature about the long-term results and the rate of recur-
rence of vocal nodal treatment. Béquignon et al. observed a
30% recurrence of dysphonia and the presence of new benign
lesions in 18% of the patients submitted to microsurgery for
vocal nodules. They also found that speech therapy in the
postoperative period is associated with lower rates of recur-
rence of the lesion.24 In an isolated or associated way, the
present study did not find statistical significance between
the diagnosis of nodules in the first surgery and the risk of
surgical relapse.

Leukoplakia was found 94 times (6.01%), similar to the
findings of Lehmann et al., with 6.60%, being the highest
incidence in the series studied.7 In a retrospective study,
Phaniendra Kumar et al. reported leukoplakia in 3 patients
(4.28%).15 This was an incidence similar to that found by
Herrington-Hall et al., who reported leukoplakia in 4.1% of
the patients.25 In the present study, the diagnosis of leuko-
plakia had a statistically significant relationship with the
appearance of surgical relapses over the years. This can be
explained by the histopathological characteristics inherent
to this type of lesion.

Granuloma was found 77 times (4.93%). This result is
above those of Bouchayer et al. and Herrington-Hall et al.,
who found an incidence of 1%, and below that of Mossallam
et al., who report an incidence of 7%.21,22,25 Lehmann et al.
report an incidence of 5%, approximately the same as the one
found in the present study.7 In the series by Kumar et al., the
incidence was 6%. In the present study, a statistically signifi-
cant relationship was observed between the appearance of
granulomas and the risk of surgical relapses over the years.
This finding may be due to the irritative factors known to
cause granulomas, which, if persistent, may facilitate the
recurrence of such injuries. Carroll et al. found a 67% recur-
rence rate of granulomas in patients submitted to cold
excision without other associated procedures. The rate of
surgical recurrence of laryngeal granulomas in the present
study was 14.29%.26 However, adjuvant procedures such as
corticosteroid injection or botulinum toxin are not known.
been performed in the patients studied here. Despite the
relatively low recurrence rate of the present study, when
compared with the study by Carroll et al., it was found that
the rate of surgical relapses of granulomas is statistically
significant when compared with the other rates of
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microsurgery due to benign lesions of the vocal folds. Havas
et al found a success rate in 50% of the 16 patients with
granulomas who underwent surgical excision.27 De Lima
Pontes et al. found a recurrence rate of 38% of surgically
removed granulomas, with all patients receiving adjuvant
corticosteroid injection therapy.28

Pseudocyst was found in 58 cases (3.71%). This result is
below that found by Bouchayer et al., who reported pseudo-
cysts in 6% of operated patients. The Bouchayer et al. series
was the only one found to include pseudocysts as a diagnos-
tic item.21

Miaśkiewicz et al., evaluating patients with vocal grooves,
considered that the preoperative diagnosis of this vocal
alteration is difficult, even when videolaryngostroboscopy
was performed. The diagnosis is sometimesmade only intra-
operatively.29 Cases of MSA, despite the diagnostic difficulty
and variety of patient recovery and rehabilitation in the
postoperative period, were not related to the risk of surgical
relapse in the present study.

Conclusion

The factors that are statistically related to the increase in
surgical relapses over time are age and gender.

The risk of surgical relapse over time is increased in
patients submitted to microsurgery for granuloma or leuko-
plakia. Patients submitted to microsurgery for vocal cysts
appear to have protection in relation to the risk of surgical
relapse.

Note
The present paper was presented as the final project for a
master’s degree at the Universidade Federal do Paraná.
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