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INTRODUCTION
It has been suggested that doctors should perform voice 
therapy in cooperation with speech therapists [1]. However, 
speech therapists have not fully spread in Japan. Therefore, 
we designed “a simple method of voice training by empha-
sizing the importance of abdominal respiration” and relying 
on only a single doctor to administer this voice training. Voice 
therapy is the first choice for vocal fold nodules in Japan [2]. 
Previously, we reported the improvement of 9 cases with vo-
cal fold nodules using this method [3].

Some hospitals reported high rates of postoperative recur-
rence, therefore, proton pump inhibitor (PPI ) treatment have 
been the first choice for laryngeal granulomas. However, 
some cases do not improve by PPI alone [4]. In this study, our 
voice training was employed for refractory laryngeal granu-
loma cases that were resistant to PPI (including postoperative 
recurrent cases ).

In Japan, evaluation of the effectiveness of voice therapy is 
widely  done using the grade rough breathy asthenic strained 
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scale (GRBAS scale) [4]. The GRBAS scale is considered the 
gold standard for psychoacoustic voice evaluation in Japan, 
and is a subjective rather than objective evaluation. There-
fore, we tried to make our evaluation as objective and clear 
as possible. The grade of the effectiveness of our training was 
evaluated by changing the laryngeal diseases.

METHODS
At our hospital otorhinolaryngology out-patient clinic, voice 
therapy was performed from April 2011 to June 2017 using the 
simple method of voice training by stressing the importance 
of using abdominal respiration. All patients (29) received an 
explanation about surgical and pharmacological treatments, 
as well as our voice training method, and chose our method of 
voice training. Finally, All 29 cases with laryngeal granulomas 
had not improved by PPI treatment for 8 weeks. Four cases 
with postoperative recurrence did not improve by PPI treat-
ment.  All cases were treated by our method of voice training 
alone, using no other therapy (e.g., silent therapy, medicine, 
operation) during the voice training period.

In our method of voice therapy, new patients were instructed 
to master the abdominal type of respiration at the first medi-
cal examination as follows [2]. Patients practiced exhaling 
from the mouth with inward abdominal movement and inhale 
nasally with outward abdominal movement while relaxing the 
upper half of the body. Next, patients practice voice training 
with naturally relaxed phonation using first “f” and gradu-
ally changing from “f” to “v”, while exhaling with abdominal 
respiration. Our voice training is intended to avoid excessive 
stress of the vocal fold due to inadvertently strong laryngeal 
phonation. In additional to the home exercise program, all 
patients received a detailed explanation of our voice train-
ing method, and exercised twice or three times-daily for 10 
minutes. Moreover, we instructed them as follows. If patients 
sense that phonation during daily conversation excessively 
stresses the vocal fold, they should correct to naturally relaxed 
phonation by exhaling with the abdominal type of respiration. 
Follow up evaluations were scheduled for every month after 
their initial visit.

The evaluation grade of the therapy effectiveness for laryngeal 
disease itself was classified into three types as follows “disap-
pearance”, “reduction”, “no change”. Concerning the criterion 
for “reduction”, the diseased volume is less than one-half of 
that before voice therapy.

RESULTS

On laryngeal granulomas, the chief complaint in 9 of 29 cas-
es was hoarseness. 8 of 29 cases had no pharyngo-laryngeal 
symptoms, although they had occasionally shown laryngeal 

granulomas by upper gastrointestinal endoscope or laryngo-
scope.  In twenty-six of 29 cases with laryngeal granulomas, 
the lesions disappeared (18) or reduced (8) by our method of 
voice training (Table 1). 

Table 1: Voice training for laryngeal granulation with resistance to PPI or 

operation.

Case Motivation for 
consultation

Op-
era-
tion 

Period 
of voice 
training 

Effectiveness

60 years M hoarseness 9  months        reduction

70 years M point out by 
GIF

7  months reduction

45 years M point out by 
GIF

16  weeks reduction

50years M throat discom-
fort

7 weeks disappearance

70 years M point out by 
GIF

3  weeks disappearance

62 years M point out by 
GIF

7  months reduction

62 years M hoarseness 8  weeks reduction

64 years M throat discom-
fort

16  weeks disappearance

42 years M throat discom-
fort

9  months no change

70 years F hoarseness 5  weeks disappearance

68years M point out by 
GIF

3  months disappearance

56 years M throat discom-
fort

2  months no change

60 years M point out by 
GIF

4  months reduction

67 years F hoarseness 3  months no change

56 years M throat discom-
fort

6  months no change

63 years M hoarseness 3  months disappearance

58 years M throat discom-
fort

2  months disappearance

76 years M throat discom-
fort

+ 2  months disappearance

73 years M hoarseness + 1  months disappearance

75 years M hoarseness 2  months disappearance

45 years F hoarseness 4  months disappearance

66 years M throat discom-
fort

4  months disappearance

53 years M throat discom-
fort

+ 3  months disappearance

41 years M throat discom-
fort

3  months disappearance

59 years M throat discom-
fort

+ 4  months reduction

38 years M point out by 
laryngoscope

3  months no change

56 years M point out by 
GIF

10  
months

disappearance
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48 years M hoarseness 2  months reduction

62 years M throat discom-
fort

+ 3  months disappearance

M: Male F: Female

GIF: gastrointestinal endoscope

Some cases with hyperfunctional dysphonia at the first medi-
cal examination showed improvement by our method of voice 
training together with reduced anterior-posterior contraction 
of the larynx (Figure 1).

  

  

Figure1: Endoscopic finding of laryngeal granulomas (Case No 16 in table 1).

Left: Laryngeal granuloma case with hyperfunctional dysphonia at the 
first medical examination showed severe anterior-posterior contraction 
resulting in contact between the aryteoid and laryngeal side of the epi-
glottis.

Right: Our method of voice training for 3 months caused the laryngeal 
garnuloma to disappear and improved the hyper-functional dysphonia, 
while reducing the anterior-posterior contraction of the larynx.

Four cases with postoperative recurrence could not be im-
proved by PPI treatment, but the lesions disappeared after 
using our voice training method (Figure 2).

 

Figure 2: A case with postoperative recurrence after PPI treatment in 
which the laryngeal granuloma disappeared using our voice training 
method ( Case No18) .

Lower left:  A laryngeal granuloma at first examination.

Lower left:  This laryngeal granuloma was removed by laryngomicrosur-
gery.

Right upper: A recurrent laryngeal granuloma appeared at one and a half 
years after the operation.

Lower right: This postoperative recurrent laryngeal granuloma  disap-
peared after using our voice training method for two months.

Most patients that could master the abdominal respiration 
in the laryngeal granuloma showed improvements and were 
able to speak comfortably. However, some patients with inad-
equate abdominal respiration did not improve.

DISCUSSION
In most cases, laryngeal granulomas are observed on the vocal 
process, but not on the vocal fold [5, 6]. Therefore, such cases 
generally have low grade  hoarseness and subjective symp-
toms. In our experience, in 9 of 29 cases with laryngeal granu-
lomas the chief complaint was hoarseness. Some research-
ers [7, 8] have insisted that gastroesophageal reflux disease 
(GERD) is an increasingly important factor in laryngeal granu-
lomas. Laryngeal granulomas have been treated by PPI as the 
main therapy [9] . However, it is known that not all cases can 
be completely improved by PPI alone [4,10]. None of our cas-
es with laryngeal granulomas were completely improved by 
PPI treatment for 8 weeks. Murry [10] described that patients 
with the primary complaint of cough and laryngeal adductor 
reflex (LAR) following the diagnosis of paradoxical vocal fold 
movement (PVFM) exhibited improvement in the laryngeal 
sensation with an associated resolution of PVFM and chronic 
cough after treatment with PPI and training for abdominal res-
piration despite the persistence of cough when treated with 
PPI alone. The results of the present study suggest that the 
cough associated with PVFM could be attributed to the de-
creased mechano-sensitivity resulting from receptors buried 
in the edematous mucosa. This is a hallmark of LPR and can 
be expected to improve with treatment. In those with PVFM, 
although the PPI might reduce the edema, the behavioral re-
sponse (cough) required further treatment with behavioral 
methods, namely respiratory retraining. Decreased mecha-
nosensitivity and chemosensitivity of the laryngopharyngeal 
mucosa from chronic acid irritation results in the increased 
collection of particulate or irritants in the laryngopharyngeal 
mucosa, and the chronic cough reflex might be simply an 
adaptive mechanism that has evolved through habit to clear 
the larynx. The paradoxical adduction of the vocal folds during 
inspiration in this context might serve as a protective response 
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to prevent further inhalation of particulate matter in patients 
whose cough is not controlled by pharmacological treatment 
alone. Hyperfunctional dysphonia as well as GRAD and chron-
ic cough are thought to cause  laryngeal granuloma. [2, 11]

Those of our cases in which the symptoms disappeared had 
hyper-functional dysphonia at the first medical examination 
but improved using our method of voice training. In our study, 
the causes of the laryngeal granulomas in each case could not 
be determined whether among GRAD, chronic cough or hy-
perfunctional dysphonia. In the therapy for laryngeal granu-
lomas, surgery is less effective than PPI treatment. Some re-
searchers [4, 12-14] have reported high rates of postoperative 
recurrence  (approximately 50-90%). Hyodo [4] in Japan re-
ported that the effective rate of PPI was 42% (11/26). Nev-
ertheless, our cases of laryngeal granulomas with resistance 
to proton pump inhibitor (PPI) without other therapies (e.g, 
silent therapy, medicine, operation) showed an effective rate 
of 89.6% (26/29), demonstrating disappearance or reduction 
by our method of voice training. In 4 cases with postopera-
tive recurrence that was not improved by  PPI treatment, the 
laryngeal granulomas  disappeared  after using only our voice 
training method.

The above mentioned reports and our results suggest that our 
method of voice training, by emphasizing the importance of 
abdominal respiration, might be useful for laryngeal granu-
lomas due to chronic cough with GRAD and hyperfunctional 
dysphonia. Our study did not examine the physiological or 
aerodynamic mechanisms by which this voice training meth-
od caused the disappearance of the laryngeal granulations. All 
patients were able to speak comfortably after mastering ab-
dominal respiration possibly because abdominal respiration 
contributed to relaxing the vocal fold resulting in the disap-
pearance or reduction of the laryngeal granulations. Recently,

Eherer [15] reported that abdominal breathing exercise could 
be positively effect for GERD by actively training the crura of 
the diaphragm as part of the lower esophageal sphincter. 

And he recommended this non-pharmacological lifestyle in-
tervention could help to reduce the disease burden of GERD.
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