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Long-Term Results of Surgical Treatment of Vocal Fold Nodules

Emilie B�equignon, MD; Christine Bach, MD; Claude Fugain, MD; Lia Guiller�e, MD; Marc Blumen, MD;

Fr�ed�eric Chabolle, MD, PhD; Isabelle Wagner, MD

Objectives/Hypothesis: To evaluate the long-term outcome of patients with vocal fold nodules treated by surgery alone,
or by a combination of surgery and voice therapy and to identify factors associated with long-term recurrent dysphonia.

Study Design: Retrospective study.
Methods: All patients who had undergone surgery for vocal fold nodules in a tertiary care hospital between 1996 and

2006 were contacted. After giving their consent, they were evaluated by videostroboscopic examination of vocal fold nodules
and by a subjective questionnaire including the Voice Handicap Index (VHI).

Results: Sixty-two out of 90 patients (69%) (60 women, 2 men with a mean age of 33 years) answered the question-
naire at a mean interval of 9.5 years after surgery. Recurrent dysphonia was observed in 19 patients (30%) at a mean inter-
val of 5.2 years after surgery and new benign vocal fold lesions (nodules or Reinke’s edema) were observed in 11 patients
(18%). Absence of postoperative voice therapy was significantly associated with a higher recurrence rate (P ¼ 0.02) (56% of
recurrent dysphonia without voice therapy versus 22% with voice therapy).

Conclusions: Postoperative voice therapy decreases the risk of recurrence. Vocal fold nodules can recur over a period of
5 years, consequently requiring follow-up for at least 5 years in clinical practice and in future prospective studies.
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INTRODUCTION
Vocal fold nodules are a common source of dyspho-

nia and constitute the most common laryngeal pathology
(22%).1 They are generally secondary to voice misuse,
overuse, or abuse. Chronic voice disorders are frequent
in the general population with an incidence ranging
from 3% to 15%, according to various studies.2,3 Fifty
percent of teachers report vocal problems during their
career.4 According to Simberg et al.,5 the prevalence of
vocal fold nodules is 4% in their population of 226 future
teachers. Vocal fold nodules have mental, physical, and
emotional repercussions,6 as well as socioeconomic and
financial consequences: 2.5 billion dollars each year for
treatments and sick leave in the United States.2

Voice therapy is the primary treatment, but surgery
may be necessary in some cases.7 The operative tech-
nique has been clearly defined. However, despite
surgical treatment, vocal fold nodules are associated
with a high recurrence rate, and the therapeutic
sequence is still debated by the experts.7 Only few data
are available regarding the long-term results of treat-

ment and the recurrence rate. An unresolved issue
concerns the future of these young operated patients
who continue to work with a high risk of voice overuse.

According to the Cochrane review,7 the impact of
postoperative voice therapy on the recurrence rate
remains unclear, as some patients may be cured with or
without postoperative voice therapy, while others will
develop further recurrences despite voice therapy. The
Cochrane review,7 therefore, recommended long-term fol-
low-up to determine whether or not these patients are
predisposed to recurrence nodule.

The objective of this study was to evaluate the long-
term outcome of patients with vocal fold nodules treated
by surgery alone or by a combination of surgery and
voice therapy.

MATERIALS AND METHODS

Study Design
All patients who had undergone surgery for vocal fold nod-

ules at a single institution over a 10-year period, between 1996
and 2006, were invited to participate in the study. Information
letters were sent to these patients, inviting them to participate
in the study. Patients who gave their consent underwent vocal
fold examination and filled in a questionnaire in the doctor’s
office. Only patients with unilateral or bilateral nodules were
included. Patients with other unilateral lesions such as polyps
or cysts with subsequent contact nodules on the opposite vocal
fold were excluded.

Operative Technique
Our surgical approach for vocal fold nodules consisted of

direct microlaryngoscopy under general anesthesia, using high-
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frequency jet ventilation (HFJV). HFJV has been commonly
used for microsurgery of the larynx since the end of the 1970s.8

In laryngeal surgery, HFJV constitutes an alternative to endo-
tracheal intubation. HFJV consists of application of small tidal
volumes delivered at higher than physiological rates, followed
by passive expiration.9 At the beginning of phonomicrosurgery
in our institution, HFJV was placed via a catheter through the
cricothyroid membrane. After 2002, HFJV via a direct trans-
glottic tube was used for each procedure. Two experienced
senior surgeons, using the same cold surgical technique, oper-
ated on all patients. Each procedure started with palpation of
the vocal folds to assess the nodule(s) and to detect any associ-
ated vocal fold irregularity (sulcus or cyst). The microsurgical
technique was then designed to avoid injury to the vocal liga-
ment, by removing the smallest possible amount of mucosa
from the vocal fold. Laser ablation of the nodules was per-
formed in three patients. Twenty-seven patients received
steroid injections to the vocal folds after resection of the nodules
to treat local inflammation. Postoperative voice therapy was
systematically prescribed.

Voice Evaluation
Before surgery and 1 to 4 weeks after surgery (mean: 14

days), the patients underwent an objective evaluation by indi-
rect videolaryngostroboscopy (VLS), performed by a single
experienced speech therapist to detect vocal fold anatomy and
vibratory characteristics. Before and after surgery, the subjec-
tive severity of the voice disorder was evaluated on a graduated
scale. Each scale was rated as follows: 0 (no dysphonia), 1 (mild
dysphonia, occasional episodes of dysphonia), 2 (moderate dys-
phonia, frequent episodes of dysphonia), and 3 (severe
dysphonia, permanent dysphonia). Immediate postoperative sat-
isfaction of each patient was rated as follows: ‘‘very
dissatisfied,’’ ‘‘moderately dissatisfied,’’ ‘‘moderately satisfied,’’
and ‘‘very satisfied.’’

For the present study, all patients were contacted at a
mean interval of 9.5 years (range: 5–15) after surgery. The long-
term results were evaluated by objective VLS examination and
the patients filled in a questionnaire. The questionnaire
included medical and surgical history, presence of vocal abuse,
recurrence of dysphonia, subjective voice quality, smoking hab-
its, gastroesophageal reflux, allergy, depression and stress, and
the validated version of the Voice Handicap Index (VHI).10,11

The VHI consists of 30 statements on voice-related aspects of
daily life (5-point rating scale) to evaluate the perception of
handicap. It is subdivided into three subscales of 10 items:
physical, functional, and emotional. The total score ranges from
0 to 120.12 The score for each subscale was rated to evaluate
their impact.

Statistics
Data collected included age, gender, subjective severity of

the voice disorder, VHI, complications and recurrences. Fisher’s
exact test, chi-square test and a Student t test were used as
appropriate. Univariate analysis was performed to identify risk
factors of recurrence. A P value of <0.05 was considered signifi-
cant. Wilcoxon and Anova tests were used to detect factors
associated with long-term VHI.

RESULTS

Response Rate and Demographic Data
Of the 90 patients who underwent surgery for vocal

fold nodules, 62 (60 women and 2 men) completed the

questionnaire (69%). The mean interval between surgery
and evaluation was 9.5 years (range: 5–15). Mean age of
the patients at the time of surgery was 33 years (range:
15–57) and they had reported dysphonia for a mean of 5
years. One patient had experienced voice disorders since
childhood. The most common occupation in this cohort
was that of teacher, corresponding to 28 patients (45%).
Ten patients (16%) were professional voice artists (sing-
ers, actors), as shown in Table I. The nodule was four
cases (6%) and bilateral in 58 cases (94%). Operated nod-
ules were edematous in 23 cases (37%), kissing nodules
in 18 cases (29%), and fibrotic nodules in 17 cases (27%).

Treatment and Complications
Combined treatment with postoperative voice ther-

apy was performed in 46 patients and surgery alone was
performed in 16 patients, who did not receive voice ther-
apy either because of their work or the lack of specialized
speech therapists. The immediate objective success rate
was 95% at the postoperative visit (59 normal vocal folds
and 2 cases of incomplete surgery). Fifty-nine patients
were ‘‘satisfied’’ or ‘‘very satisfied’’ immediately after sur-
gery and the immediate satisfaction rate was 95%. Two
cases of postoperative subcutaneous emphysema and
pneumomediastinum were observed; pneumomediastinum
resolved spontaneously in both cases.

Recurrence Rate
Recurrent dysphonia was observed in 19 patients

(30%) after a mean interval of 5.2 years after surgery
and new benign vocal fold lesions (nodules or Reinke’s
edema) were observed in 11 patients (18%) (Table II).
Before surgery, 23 patients (37%) reported ‘‘severe dys-
phonia’’ (permanent dysphonia) and 38 patients (61%)
reported ‘‘moderate dysphonia’’ (frequent episodes of

TABLE I.
Demographic Characteristics of the Study Population (n 5 62).

n Percentage mean Interval

Age at onset of
dysphonia

28.1 years [7–55]

Age at surgery 33.2 years [15–57]

Interval between
surgery and
evaluation

9.5 years [5–15]

Gender

Male 2 3%

Female 60 97%

Occupation

Teacher 28 45%

Singer/actor 10 16%

Administrative
director

8 13%

Commercial 5 8%

Student 2 3%

Others* 9 15%

*Beautician, stylist, physical therapist, nurse, housewife, social
worker, housekeeper, mailman.
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dysphonia). Long-term subjective voice evaluation
revealed ‘‘normal voice’’ for 30 patients (48%), ‘‘mild dys-
phonia’’ for 26 patients (42%) and ‘‘moderate dysphonia’’
for six patients (10%) (Table III).

Risk Factors
Absence of postoperative voice therapy was signifi-

cantly associated with a higher recurrence rate in the
final population of 62 patients (56% recurrent dysphonia
without voice therapy vs. 22% with voice therapy; P ¼
0.02). Smoking history, pharyngolaryngeal acid reflux,
allergy, anxiety, history of respiratory tract infection, the
type of the nodules (fibrotic or edematous), the site of
the nodules (unilateral or bilateral), and occupation
were not associated with an increased risk of recurrence
(Table IV). A depressive syndrome was reported in 32%
of patients in the group with recurrent dysphonia
versus 7% of patients in the group without recurrence
(P ¼ 0.09). On univariate analysis, postoperative voice
therapy was the only risk factor for recurrent dysphonia
(P ¼ 0.02) (Table IV).

Overall in 90 patients, the dysphonia recurrence
rate was 63% without speech therapy versus 11%
with speech therapy, which remain statistically signifi-
cant (P < 0.001).

Long-Term Evaluation of VHI
The mean long-term VHI score was 11.5 (range: 0–

67) (Table V). The mean score of the physical handicap
subscale, which accounts for 49% of the overall VHI
score, was 8.5. The mean score of the functional handi-
cap subscale, which accounts for 23%, was 4, and the
mean score of emotional handicap subscale, which
accounts for 28%, was 5. Subjective evaluation of dys-
phonia was significantly correlated with the VHI score
(P < 0.001). Recurrences were associated with a signifi-
cantly higher VHI score (P < 0.001).

DISCUSSION

Demographic Data
This cohort is comparable to those of other studies in

terms of age, sex ratio, and occupation. In the series
reported by Herrington-Hall et al.,1 nodules occurred more
frequently in females than in males, in line with our study.
In most studies,1,13 dysphonia occurred between the ages
of 20 and 30 years, as in our study (mean age of 28 years).
Teacher was the most common occupation in our cohort
with 28 patients (45%), in accordance with the series by Le
Huche,14 nine (16%) were professional voice artists (sing-
ers, actors), as in other studies14 (14%).

Management of Vocal Fold Nodules
For most authors, the primary treatment of vocal

fold nodules includes voice therapy. Surgery is an

TABLE III.
Long-Term Subjective Evaluation of the Voice (median interval of

9.5 years after surgery) (n 5 62).

Before Surgery
Long Term After

Surgery

Voice
Number of

patients %
Number of

patients %

Normal 0 0 30 48

Mild dysphonia 1 2 26 42

Occasional episodes
of dysphonia

Moderate dysphonia 38 61 6 10

Frequent episodes
of dysphonia

Severe dysphonia 23 37 0 0

Permanent dysphonia

TABLE II.
Videolaryngostroboscopic Evaluation of Recurrent

Dysphonia (19 patients).

Vocal Fold Examination Number of Patients Percentage

Normal vocal folds 4 6%

Congested vocal folds 2 3%

Dysfunctional lesions: 11 18%

Nodules 7 11%

Reinke’s edema 4 6%

Other benign lesions: 2 3%

granuloma 1 1.5%

cicatricial 1 1.5%

TOTAL 19 30%

TABLE V.
Long-Term VHI (n 5 62) at a Median of 9.5 Years after Surgery.

Mean Percentage Interval

Global VHI score: 17.5 100 [0–67]

Physical VHI subscale (VHI-P) 8.5 49 [0–25]

Emotional VHI subscale (VHI-E) 5 28 [0–24]

Functional VHI subscale (VHI-F) 4 23 [0–18]

VHI ¼ Vocal handicap index.

TABLE IV.
Factors associated with long-term recurrent dysphonia.

Univariate Analysis

Risk factors P Value

Postoperative voice therapy P ¼ 0.02

Smoking history 0.23

Pharyngolaryngeal acid reflux 0.68

Allergy 1

History of respiratory tract infection 1

Anxiety 0.97

Depression 0.09

Type of nodules 1

(fibrotic or edematous)

Site of nodules 0.3

(unilateral or bilateral)

Occupation 0.29
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alternative for laryngeal pathology and after failure of
behavioral management.7,15–18 According to the
Cochrane review,7 there is no evidence from randomized
controlled trials on which to base reliable conclusions
about the comparative effectiveness of surgical versus
nonsurgical interventions for the management of
patients with vocal fold nodules. According to the
Cochrane review,7 there is a general consensus that sur-
gical treatment of nodules should aim to remove a
minimum amount of mucosa from the vocal cord. There
is no difference in terms of clinical outcome between
laser excision and microdissection.19 The choice of treat-
ment depends on the surgeon’s skill and experience.7 In
this study, the cure rate after cold surgery was report
95% at the postoperative visit.

Laryngoscopic surgery must provide good exposure
of the larynx, continuous control of airway patency, and
immobility of the vocal cords.20 Complications during jet
ventilation associated with microlaryngoscopy are rare.
However, hypoventilation, pneumothorax, pneumome-
diastinum, subcutaneous emphysema,
pneumoperitoneum, and gastric distension have been
reported.20 Two cases of subcutaneous emphysema were
observed in the present study. All complications occurred
when jet ventilation was placed via a catheter through
the cricothyroid membrane. No complications have been
observed since the introduction, in 2002, of jet ventila-
tion via a direct transglottic tube for each procedure in
our institution. Transglottic jet ventilation appears to be
more acceptable and may constitute an easier and safer
way to ventilate patients.

Voice Evaluation
Videolaryngoscopy is the reference examination to

assess the morphologic result of vocal fold surgery.21

According to Rosen,22 outcome measurements focus on
the patient’s subjective perception of the impact of the
disease and the subsequent treatment, in contrast with
the results of clinical examination. The VHI was devel-
oped to measure the patient’s perception of disability
due to a voice disorder. Recent international projects
have demonstrated that comparable VHI results are
obtained in studies conducted in different countries.23

There is no gold standard regarding objective outcome
measures of voice treatment, and a poor correlation is
observed between objective and subjective assess-
ments.24 In the literature, subjective voice complaints
did not correlate with acoustic measurements. According
to the Cochrane review, outcome should be measured by
a validated questionnaire, such as the Voice Handicap
Index.7 In the present study, the results were evaluated
with a questionnaire including VHI. Recurrence of dys-
phonia was found to be significantly associated with a
higher VHI score on multivariate analysis. A marked
discrepancy was observed for the patients’ VHI scores,
which ranged from 0 to 67, but the majority of patients
had a low score. When the three subscales of the VHI
were analyzed separately, the physical aspect of the
vocal handicap seemed to be more important than the
emotional or functional handicap. Postoperative VHI

scores could not be compared with preoperative VHI
scores, thereby preventing assessment of the time-course
of the VHI. However, the purpose of this study was to
evaluate the patients’ long-term VHI of independently of
their preoperative scores.

Recurrence Rate
The strength of this study is the long-term follow-

up of patients with a median follow-up of 9.5 years,
allowing reporting of late recurrences. According to Zei-
tels,25 when a combination of surgery and voice therapy
is performed, the rate of second recurrence of vocal fold
nodules is 4.2% (5 out of 119 patients). In the series
reported by Lancer et al.,26 the rate of second recurrence
in the surgery group was 62%, which is in accordance
with our study (56%). No recurrence occurred in the
group of combined surgery and voice therapy. However,
these results, as in the study by Zeitels,25 were obtained
with a maximum follow-up of only 5 years, which is
shorter than the median time to dysphonia recurrence
observed in our study (5.2 years). Lancer’s study26 was
based on a small number patients: only six patients had
a combination of surgery and voice therapy. One limita-
tion of our study is the retrospective collection of data,
which may have introduce bias in evaluating the impact
of speech therapy and recurrence rate. However, all the
patients with dysphonia recurrence consulted and were
managed in our department, except one, who was reop-
erated in another hospital but who gave us the date of
her recurrence. All patients had an important use of
their voice in their profession and knew exactly the date
of their recurrence. Therefore, we can affirm that 19
patients had dysphonia recurrence at a median of 5.2
years. The other patients didn’t have any dysphonia.

Regarding the recurrence of the vocal nodule folds,
we could observe dysfunctional lesions in 11 patients
(18%), but we couldn’t evaluate the median time to re-
currence as there were diagnosed when patients were
invited to have clinical examination by videolaryngo-
scopy and fill the questionnaire.

In our study, the factors most frequently explaining
the lack of voice therapy were lack of time and the rarity
of voice therapists specialized in voice therapy, particu-
larly for patients operated more than 10 years ago.

Most authors have reported a higher recurrence
rate in the absence of postoperative voice therapy (16,
21). Our study shows that postoperative voice therapy is
the only significant factor associated with a lower recur-
rence rate. Lancer et al.26 also reported the impact of
voice therapy but did not analyze other potentially con-
founding factors.

The importance of the other factors associated with
recurrence, such as smoking history, pharyngolaryngeal
acid reflux, allergy, anxiety, history of respiratory tract
infection, the type of nodules (fibrotic or edematous), or
occupation is much more controversial in the literature.
Smoking did not appear to be a risk factor for vocal fold
nodules.27 In the study by Nagata et al.28 only 5% of
patients were smokers versus 38% in Krecicki’s study.27

In our study, there were as many smokers (32 patients)
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as nonsmokers (30 patients). A smoking history was not
a significant factor of recurrent dysphonia or dysfunc-
tional benign lesions, which is in keeping with the
results reported by Lancer et al.26 We didn’t find in our
data a significant relationship between recurrent dys-
phonia and a depressive syndrome (P ¼ 0.09). This may
be due to the small number of patients. However in the
literature, some authors recommend to take account of
the psychological and emotional aspects in the preven-
tion of vocal fold nodules.29–31

CONCLUSION
Surgery is an effective long-term treatment for

vocal fold nodules for selected patients in combination
with postoperative voice therapy. Recurrences are fre-
quent and may occur late, after a mean interval of 5
years. A prospective randomized study should now be
conducted to determine the respective indications of
voice therapy and surgery. Outcome measurements
should focus on prevention and screening of teachers’
voice problems at the beginning of their career.32
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