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Phonosurgery of vocal fold polyps,
cysts and nodules is beneficial

Jane Bjerg Jensen! & Niels Rasmussen?

ABSTRACT

INTRODUCTION: This study reports our experience with
microscopic phonosurgery (PS) of benign lesions of the
vocal folds.

MATERIAL AND METHODS: During the five-year period from
2003 to 2007, a total of 97 patients had PS for vocal fold
polyps (n = 63), vocal fold cysts (n = 17), vocal fold nodules
(n=12) or vocal fold oedema (n = 5). Their average age was
41 years; 62% were women and 69% were smokers. Post-
operative voice therapy was given to 45 patients. Post-
operative clinical evaluation was available for data analysis
in 89 patients (92%). Voice quality was assessed using the
Multi-Dimensional Voice Program (MDVP), video-strobo-
scopy and self-reported assessment. The median follow-up
time was 3.9 months.

RESULTS: Post-operative voice quality was reported as un-
affected in 85%, improved but moderately affected in 13%,
and severely affected in one patient with a cyst and vocal
fold sulcus. Unaffected voice quality was obtained in 91% of
patients not receiving voice therapy and in 77% of patients
receiving voice therapy. All lesions except one polyp in the
anterior commissure were completely removed. MDVP was
performed both pre- and post-operatively in 22% of patients.
The effect was a significant improvement of jitter (p = 0.013),
shimmer (p < 0.001) and Soft Phonation Index (p = 0.013).
CONCLUSION: PS is a quick and effective treatment with
uncommon and transient post-operative complications.
Objective assessment of the voice pre- and post-operatively
should be used consistently and applied in controlled
studies evaluating the additional impact of pre- and post-
operative voice therapy.

FUNDING: not relevant.

TRIAL REGISTRATION: not relevant.

Phonosurgery (PS) using the operating microscope has
replaced simple resections of benign lesions on the vocal
folds like polyps, cysts and nodules in order to optimize
the preservation or restoration of the voice [1]

Benign lesions of the vocal folds are classified ac-
cording to the tissue layer of origin and their anatomical
position [2, 3]. Reinke oedema constitutes the largest
group of these cases, typically female smokers after the
menopause. They generally present with a uniform pic-
ture of increasing hoarseness over years. The treatment
of these patients will therefore be dealt with separately.

Polyps are extensions from the lamina propria and
can be broad-based or have a narrow stem. They are
most often unilateral and located on the anterior third
of the vocal folds, Figure 1A-B. Polyps are known to in-
terfere with phonation more than nodules, depending
on their size and location and the patients’ ability to
compensate [4]. Their colour varies from red to translu-
cent, and the mucosal wave is normally present or in-
creased [5].

Cysts are located to the lamina propria. Two types
of cysts are classically described: 1) mucous retention
cysts and 2) epidermoid/keratin cysts. They appear as
opaque, spheroid masses underlying the epithelium.
They are often unilateral and with or without a con-
tralateral oedema, Figure 1C-D. The vocal fold mucosal
wave is reduced or fully absent, and the amplitude of
vibration is moderately to severely decreased [5, 6].

Like polyps, nodules are also extensions from the
lamina propria. However, nodules are typically seen as
small, firm elevations located between the anterior and
the mid third of the true vocal folds. They are bilateral,
symmetrical, appear white to opaque and are immobile
during phonation. Nodules can also affect the mucosal
wave of the vocal folds depending on their size and the
degree of associated oedema [5]. In some cases, the
nodules are only small localized oedemas which may
wax and vain in relation to voice abuse, Figure 1E-F.

Patients suffering from these benign lesions are fre-
quently offered voice therapy. If maximal intervention
with voice therapy does not achieve satisfactory im-
provement of the voice, the patients may be considered
for PS [5].

The results of PS in these benign vocal fold lesions
have not previously been published in Danish literature.
We report our experience with PS based on a retrospect-
ive five-year analysis of patient records.

MATERIAL AND METHODS

This study included all adult patients registered with the
treatment code DQB10 and ICD diagnosis codes DJ38.1
(vocal fold polyps) or DJ38.2 (vocal fold nodules) at a sin-
gle referral centre from 2003 to 2007, both years includ-
ed. A total of 121 patients were identified, but careful
review of the medical records and video-stroboscopies
performed in all patients revealed that 24 patients had

ORIGINAL
ARTICLE

1) Department of
Biomedical Sciences,
University of
Copenhagen

2) Department of
Otolaryngology,
Rigshospitalet

Dan Med J
2013;60(2):A4577



2 DANISH MEDICAL JOURNAL

Dan Med J 60/2 February 2013

I |

A. Vocal fold polyp on left vocal fold. B. Same patient post-operatively
with normal voice. C. A medium-sized retention cyst embedded in sub-
mucosal oedema and haemorrhage of the right vocal fold in a profes-
sional singer. D. Same patient post-operatively with reduced mucosal
wave and severely affected voice. There is a longitudinal vocal fold sulcus
on the left vocal fold. E. Localized “nodular” oedemas in a professional
singer. F. Same patient post-operatively with entirely normal voice and
improved vocal capacity.

been incorrectly registered (mainly Reinke oedema),
which left 97 available for the present study. Their mean
age was 41 years (range 19-78 years) and 62% of the pa-
tients were women. Only 89 patients (92% of the oper-
ated patients) showed up for post-operative follow-up.
All patients underwent PS, which was performed
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Correlation between post-operative video-stroboscopy and self-assessed voice quality in relation to clin-
ical diagnosis. The values are number of patients.

Diagnosis
Polyps
Cysts
Nodules
Oedema
Total

Normal vocal folds
by video-stroboscopy

Pathology of vocal folds Video-stroboscopy
by video-stroboscopy not described

normal
voice

43
13
7
2
65

moderate normal  moderate normal moderate
hoarseness  voice hoarseness  voice hoarseness Total
1 3 3 4 1 55

0 0 1(+1lsevere) 1 1 17

1 2 2 0 0 12

1 1 1 0 0 5

3 6 8 5 2 89

using micro-laryngoscopy with the instrumental tech-
nique described by Kleinsasser [1]. The vast majority of
the patients were operated using jet ventilation with a
metal tube attached inside the laryngoscope with the tip
of the metal tube placed just below the vocal folds. Jet
ventilation was not used in patients with a difficult anat-
omy or severe and untreated oesophageal reflux with a
risk of aspiration.

The authors divided the reported voice quality into
three categories: severe hoarseness, moderate hoarse-
ness or normal voice based on the information from the
medical records. A normal voice would include slightly
hoarse voices not noticed by the patient.

The Multi-Dimensional Voice Program (MDVP) was
occasionally used to evaluate the voice quality. The
MDVP analysis was performed on a sustained /a/ for a
minimum of three seconds. The best (most normal)
recording of three was used to calculate jitter (pertur-
bations of frequency, normal < 1.04%) reflecting com-
pensatory laryngeal muscle tensions, shimmer (per-
turbations of amplitude, normal < 3.81%) reflecting in-
appropriate glottal closure and Soft Phonation Index
(SPI1) (the ratio between harmonic sound energy over
and below 1,600 Hz, normal < 14.12 arbitrary units)
reflecting the efficiency of glottal closure [7-9]. Com-
parison of these parameters was performed with a
paired t-test.

Pre- and post-operative voice therapy, smoking sta-
tus, time from first visit in the outpatient clinic to sur-
gery, post-operative follow-up time and post-operative
complications were recorded.

Trial registration: not relevant.

RESULTS

Based on a review of the video-strobocopies, the diag-
nosis of the 97 patients was vocal fold polyps in 63
(65%), vocal fold cysts in 17 (18%), vocal fold nodules in
12 (12%) and localized vocal fold oedema in five patients
(5%).

Of the 89 patients with follow-up, 69 patients (78%)
complained preoperatively of severe and 20 patients
(22%) of moderate hoarseness. Post-operatively, 76 pa-
tients (85%) reported normal voice, 12 patients (13%)
reported that their voice had improved from being se-
verely to moderately hoarse, while one patient with a
cyst and vocal fold sulcus (Figure 1C-D) was severely
hoarse (Table 1). All 55 patients with polyps were either
less hoarse (5/55 = 9%) or not hoarse at all (50/55 =
91%); the same pattern was seen in patients with nod-
ules.

Video-stroboscopy was only performed in 82 pa-
tients at follow-up (Figure 1A-F). All vocal fold lesions —
except one with a polyp in the anterior commissure re-
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quiring a re-operation — were completely removed. In
68 patients with normal post-operative video-strobo-
scopic findings, 65 reported normal voice, Table 1. The
remaining three patients had hyperfunctional dyspho-
nia. Among the 14 patients with abnormal findings, only
eight patients were hoarse, Table 1. The six patients
with normal voices had small oedemas on the edge of
the vocal folds. Irregularities of the margins of the vocal
folds, either as small defects or as stiffness, were found
in six of the eight patients with hoarseness, one patient
still had a polyp (see above) and one had persistent
hyperemia.

MDVP was performed in 38 patients before and 31
patients after surgery, but only both pre- and post-oper-
atively in 20 patients (20/89 = 22%). Of these 20 pa-
tients, 19 (95%) had improvement of the voice quality
and 15 also had normal post-operative video-strobo-
scopic findings. Jitter improved from 2.3% preoperative-
ly to 1.2% post-operatively (p = 0.013). Shimmer im-
proved from 5.8% to 3.3% (p < 0.001), and SPI improved
from 14.7 t0 9.9 (p = 0.013), Figure 2. The number of pa-
tients was too small to make any conclusions regarding
any correlation between MDVP, video-stroboscopic find-
ings and voice quality.

Preoperative voice therapy was mainly offered to
patients with vocal fold nodules, localized oedemas and
small polyps. Professional voice users were in long-term
pre- and post-operative voice therapy. Of the 89 pa-
tients with follow-up, 45 patients did not receive voice
therapy and 41 of these (91%) reported a normal voice
at the last follow-up. The remaining 44 patients had re-
ceived post-operative voice therapy of whom 34 (77%)
had obtained a normal voice at the last follow-up. These
patients were mainly patients operated for vocal fold
nodules and those with post-operative jitter, indicating
phonastenia.

Smoking status was registered preoperatively in 94
patients (97%) with 69% being smokers and 24% smok-
ing more than 20 cigarettes daily. Smoking status affect-
ed neither pre- nor post-operative voice quality or treat-
ment outcome. Smokers benefitted as much from PS as
non-smokers.

The average time from the first visit in the out-
patient clinic to surgery was 3.7 months (range 0-11
months). The average post-operative follow-up time was
3.9 months with an average number of follow-up visits
of 1.7.

Post-operative complications were rare. Among the
89 patients with follow-up, two experienced a tempo-
rarily reduced sensibility of the tongue. Other compli-
cations reported in single patients were: deeper voice,
breathy voice, temporarily reduced power of the voice,
soreness of the throat, intracordal haemorrhage, dis-
comfort when swallowing and cough.
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Pre- and post-operative values of jitter (A), shimmer (B) and Soft Phon-
ation Index (C), measured by the Multi-Dimensional Voice Program in 20
patients with vocal fold polyps, cysts or nodules.
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DISCUSSION

All but one patient had improved voice quality at the last
follow-up after PS with normal voice in 85%. These re-
sults are in concordance with Zeitels et al [10], who pro-
spectively investigated treatment outcomes in 185 sing-
ers who had undergone PS and vocal rehabilitation.

A total of 182 patients (98%) reported voice improve-
ment after surgery.
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In our study, hoarseness could only be evaluated
using a crude interpretation of the information available
in the patient records as neither the voice handicap in-
dex (VHI) nor double visual analogue scale [5, 11] was
not used in the period. Prospective and systematic re-
cording of such data is required for a reliable evaluation
of the voice outcome of treatment.

Video-laryngoscopy is used to assess the quality of
vocal fold vibration and the effect of treatment [5, 11,
12]. In our study, video-stroboscopy was performed in
82 of the 89 patients (92%) seen for follow-up. We
found a good correlation between normal video-strobo-
scopic findings and normal voice after surgery (Table 1),
which supports that the crude interpretations of the
degree of hoarseness were reliable.

The majority of our patients had vocal fold polyps.
These were easily removed, frequently with instant
post-operative normalization of the voice. The outcome
was comparable for nodules and vocal fold edge oede-
mas.

Vocal fold cysts involve deeper layers of the vocal
folds and may be associated with other pathological
conditions such as a sulcus or mucosal bridges. As
smaller cysts may be misinterpreted as polyps, they
were included in the present study. The outcome for
these patients was also favourable (Table 1) and was in
accordance with Burns et al [6] except for the patient
with a vocal fold sulcus on the contralateral vocal fold
which was identified post-operatively. Associated patho-
logical conditions should therefore be considered pre-
operatively in patients with vocal cysts.

Most authors agree that the optimal treatment of
benign lesions of the larynx is complex and includes sev-
eral factors such as good patient compliance, the surgi-
cal method applied and post-operative voice therapy
[10, 12]. In our study, 46% of the patients were offered
post-operative voice therapy. These patients were pri-
marily professional voice users as other patients were
only offered voice therapy if their voice was hoarse one
month after surgery. Consequently, 54% of the patients
did not receive post-operative voice therapy including
those who were satisfied with their voices despite slight
hoarseness. These findings may explain why voice ther-
apy immediately after surgery has a high success rate.
At the three-month follow-up, only four (9%) of the pa-
tients who did not receive voice therapy were hoarse. In
the selected group of patients receiving voice therapy -
including professional voice users and patients with per-
sistent hoarseness, ten (23%) of the patients were still
hoarse after three months.

In a study including ten patients with vocal fold
nodules only treated with voice therapy, the nodules did
not disappear but the surrounding oedema decreased in
size and nine out of the ten patients were happy with

their voice after therapy [13]. A Cochrane review assess-
ing the effectiveness of surgery versus non-surgical
interventions for vocal fold nodules concluded that
there was a “need for high-quality, randomized, con-
trolled trials to evaluate the effectiveness of surgical and
non-surgical treatment of vocal cord nodules” [14]. To
date, no such study has been performed. Therefore, ran-
domized clinical trials to evaluate the role of voice thera-
py are required.

As the vast majority of patients had normal voices
after three months, their visits could be terminated,
which yielded a median follow-up period of 3.9 months,
which is considerably shorter than in other studies [15].
We saw no influence of smoking on our results, but such
influence should not be expected due to the short ob-
servation period. The majority of our patients experi-
enced no post-operative complications. PS should there-
fore be considered a low-risk surgical intervention. In
the present study, PS was performed using the operat-
ing microscope and direct laryngoscopy (microlaryngo-
scopy) in general anaesthesia, but the development of
endoscopic surgery now allows for PS to be performed
in local anaesthesia [1] which may prove a valuable al-
ternative in the future.

CONCLUSION

PS is a quick and effective surgical procedure entailing
only few complications. All but one patient in this study
benefitted from surgery and 85% had a normal voice
post-operatively. More than half of our patients re-
ceived no voice therapy. Although only performed pre-
and post-operatively in 20 patients, objective evaluation
of voice quality using the MDVP showed significant im-
provement of jitter, shimmer and SPI. Prospective and
systematic recording of assessment of the voice quality
should be mandatory pre- and post-operatively, and the
role of voice therapy in the treatment of vocal fold pol-
yps, nodules and cysts should be evaluated through ran-
domized, controlled trials.
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