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a paramedian position and if they do not recover within 6 months, another 
surgery is needed, including intracordal injection, arytenoid adduction, 
laryngoplasty, transplantation or decompression of the RLN [10-19]. These 
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that the airflow can be exhaled from the teeth. When producing ‘chuī,’ 
one should gather the tongue body and the corners of the mouth and 
pull the lips open to tighten them. When producing ‘xī,’ one should 
close teeth and open the mouth and lips, retract the tip of the tongue 
and touch the middle of the lower trough gently, gather the corners of 
the mouth, set the upper and lower trough in the same level, so that 
the airflow can be exhaled from the gap between the upper and lower 
trough.

The patient’s surgery was more than a year prior and as self-
healing of RLN mostly occurs within a half year [20], the treatment 
was scheduled for a long term about 6 months, at the beginning of 
November 28th, 2015, for a total of 23 outpatient treatments (which is 
divided into 8 sessions and 15 sessions). After two months (8 sessions, 
once every Thursday) of LQG practice, breathiness was more obvious, 
but roughness and hoarseness were somewhat alleviated (Figure 2). 
LQG training can not only ease excessive throat tension, but also reduce 
the high value of F0, with better use of lower pitch. The individual was 
suggested to continue training at home with abdominal respiration and 
the 6 tones were exercised 5 times for each group, with training for 3 
groups, for about 18 minutes. Hoarseness and diplophonia, however, 
still existed in daily communication. Therefore, in the following 4 
months (15 sessions, once every Thursday) in the outpatient treatment, 
pitch inflection was considered to reach similar vibration frequency 
between both of the VFs, with LQG training establishing an easy 
pattern of articulation to improve overall standard of voice quality.

Results 
Prior to LQG training 8 voice variables were recorded as baseline 

and compared to results after 8 training sessions. These data appear in 
Tables 1-4 and Figures 3-6.

Hoarseness

that severe breathiness and hoarseness before voice training and the 
breathing mode was chest respiration.

Acoustic analysis (Dr. Voice 3.0)

Acoustic testing was performed in a quiet room and the ambient 
noise was less than 40 dB SPL. The patient performed vocal exercises 
before recording, until he could make long and smooth sound; sit down, 
lips about 5-10 cm away from the microphone, with comfortable and 
natural sound sending out steady vowel /æ/ for more than 3 s. Acoustic 
analysis was made before and after voice training. The examiner 
intercepted 0.6 s of stable fragments in 3 s of sound /æ/ and noted the 
variables of the four voice parameters, including NNE, jitter, shimmer 
and F0. NNE was used to compare improvements in breathiness before 
and after voice training to confirm VF closure. Jitter and shimmer 
were used to compare changes of hoarseness. F0 variables were used to 
observe the effect of pitch in voice training in the individual with UVFP.

Data collection, labeling and selection

Audio recordings of sustained phonations were obtained before 
and after diplophonia treatment for a total of 16 voice samples. All 
audio fragments were recorded from Dr. Voice 3.0. To explore whether 
diplophonia existed in each audio fragment, these labels were used, 
0 (diplophonia absent) and 1 (diplophonia present). For the GRBAS 
auditory perception assessment scale, the grade of hoarseness (G) 
is considered standard for voice evaluation and the labels were 0 (no 
deviance from normal voice quality), I (mild deviance), II (moderate 
deviance) and III (severe deviance).

Statistical analysis

Four voice and two perceptual parameters were collected, recorded 
and analyzed using SPSS 21.0 (IBM, city, state) to observe the variation 
tendency of NNE, jitter, shimmer, F0, G and diplophonia before and 
after voice training.

The intra-/inter-rater reliability for acoustic evaluation 
materials

Labels for G and diplophonia in 16 audio fragments were assigned 
by 3 authors JT, MWY and PW at 2 random times (morning and in the 
afternoon) before and after diplophonia treatment, respectively. A total 
of 96 variables were selected to calculate the intra-/inter-rater reliability 
using SPSS 21.0 (IBM). We calculated the intraclass correlation (ICC) 
to analyze the intra-/inter-rater reliability. The inter-rater reliability as 
ICC calculation was 0.939 to 0.773 and the intra-rater reliability as ICC 
calculation was 0.794 to 0.914.

Treatment
LQG training emphasizes that on the basis of abdominal respiration, 

lip constriction expiration is used to exhale slowly and uniformly for a 
long period of time. Pronunciation is as follows. When producing ‘xū,’ 
one should open the lips and teeth slightly, gather the corners of the 
mouth, set the upper and lower trough at the same level, retract the 
tongue body and leave a gap between trough and tongue, so that the 
airflow can be exhaled from upper and lower trough and tongue on 
both sides. When producing ‘hē,’ one should open the lips and teeth 
slightly and the tongue body should be slightly retracted and arched, 
sticking to the upper molars lightly, so that the airflow can be exhaled 
from the tongue and hard palate. When producing ‘hū,’ one should 
open the lips and teeth, lip-rounding and stick out the tongue. When 
producing ‘sī,’ one should gather the corners of the mouth, set the upper 
and lower trough in the same level, put the tip of the tongue into slot, so 

Measurement Baseline period Treatment period
1 -3.28 -2.68
2 -3.96 -5.14
3 -2.09 -5.62
4 -1.83 -4.26
5 -2.44 -5.54
6 -2.75 -10.99
7 1.18 -15.17
8 -0.53 -15.83

M±SD -1.96±1.63 -8.15±5.12
Br 0.397 0.851
P 0.006

Table 1: NNE (dB) variables before and after voice training.

Measurement Baseline period Treatment period
1 1.2 0.55
2 1.33 0.45
3 1.96 0.22
4 1.64 0.35
5 1.56 0.28
6 1.52 0.29
7 1.95 0.14
8 1.57 0.15

M ± SD 1.59 ± 0.27 0.30 ± 0.14
Br -0.025 0.462
P <0.001

Table 2: Variables for Jitter (%) before and after voice training.





Citation: Tang J, Li P, Yu M, Wan P, Jin X, et al. (2017) Liuzijue Qigong, a New Method of Voice Training after Thyroidectomy Due to Unilateral Vocal 
Fold Paralysis: A Case Study. Otolaryngol (Sunnyvale) 7: 328. doi: 10.4172/2161-119X.1000328

Page 5 of 7

Volume 7 • Issue 5 • 1000328
Otolaryngol (Sunnyvale), an open access journal
ISSN: 2161-119X

Laryngeal nerve injury after thyroidectomy is a primary cause of 
UVFP, but timely intervention can improve hoarseness. Chen’s group 
report that for unilateral vocal fold paralysis after thyroidectomy, 
injection laryngoplasty, voice training and neurolysis are recommended 
during the first 12 months but laryngeal re-innervation is suggested after 
12 months [20]. The patient who had hoarseness after thyroidectomy a 
year previously did not accept another surgery and he wanted to learn 
voice training methods to improve hoarseness. Laryngoscope analysis 
showed midline paralysis on the right side and edema on the left side, 
as well as incomplete glottal closure when speaking. These symptoms 

were closely related to incorrect breathing and overcompensation of 
the left side after thyroidectomy. The individual was accustomed to 
chest respiration and a quickening breath with laborious talking. The 
affected side was fixed and the normal side moved across to the midline 
violently, locking the throat for speaking and increasing the volume. 
The pitch was driven by the volume, resulting in the F0 rising to about 
191 Hz. Marc’s group suggested that high pitch led to a significantly 
worse closure compared to closure at normal pitch [24]. The individual 
who experiences phonotrauma might suffer from chronic edema on the 
normal side, gradually developing into severe hoarseness [25].

Figure 5: Trend in shimmer before and after voice training.

Figure 6: Trend of F0 before and after voice training.
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Based on the clinical diagnosis, during voice training, the program 
was first prescribed to regulate breath, avoid phonotrauma and resolve 
the phenomenon of breathiness caused by a glottal flow leakage. The 
individual presented with a fast and shallow breathing pattern, so the 
LQG respiratory exercises were used to establish abdominal respiration. 
Ping’s group suggested that physiological abdominal respiration is a 
natural, economical and effective way of respiration and it is used to 
provide adequate breathing support for pronunciation [26]. 

When the individual was asked to pronounce ‘hē’ sound and ‘hū’ 
sounds, an exaggerated yawn was recommended to open the pharyngeal 
cavity so that the vocal tract could be fully open and pharyngeal muscles 
could be relaxed and then the pronunciation time was extended when 
sighing to experience the feeling of relaxation, which was learned from 
yawn-sigh [3,4]. When the individual was asked to pronounce ‘xū’ 
sound, ‘sī’ sound, ‘chuī’ sound and ‘xī’ sound, similar to SOVT [5], the 
vocal tract was narrowed and the sound was supposed to be produced 
near the lips or tongue, coming into the pronunciation model of tip 
of the tongue-alveolus dentis and half of the exhaled air obstruction, 
to promote airflow running through the glottis uniformly for a long 
period of time, which might cause vibration of the VFs mucosa. As 
is mentioned, health qigong is a low-intensity physical activity, with 
limited metabolic equivalents [27]. LQG can help patients to extend the 
time of speaking and to experience the most relaxing and natural state 
of pronunciation without burden to the VFs. 

LQG training changed bad habits of phonotrauma and locking the 
throat to speak by easing pronunciation. Under certain circumstances, 
intrinsic laryngeal muscles relaxed and muscular tension was 
reduced to relieve fatigue caused by high pitch talking. To improve 
pitch abnormalities, pitch inflection (lower pitch) could reduce F0 
consciously, which can reduce edema on the normal side caused by 
over compensatory pronunciation, as well as promote complete closure 
between the VFs. Through this period of voice training, jitter, shimmer 
and NNE were significantly reduced and maintained within the normal 
range. However, during that time, the F0 were decreased to the lowest 
value of 124.23 Hz and diplophonia emerged after enhanced lower pitch 
training. Diplophonia was defined as the simultaneous presence of 2 
pitches, or the impression of distinct diplophonic beating [28]. Cyclic 
waveform patterns arose from the beating of 2 signals with different 
fundamental frequencies. Ki’s group believes that there is a close 
relationship between the occurrence of diplophonia and the glottal 
conditions in tension imbalance [29]. Under normal circumstances, 
there is little difference in muscle tension on both sides of the VFs, 
the imbalance of movement will not occur. When the tension 
difference exceeds 20%, however, the balance of movement is broken 
and diplophonia appears. Qian’s group suggested that VF vibration is 
accompanied by energy transfer [30]. The energy flows into the VFs in 
the early opening and late closing phases and flows out of the VFs in 
the middle of the cycles and the majority of the energy is consumed by 
the lateral motion of VFs. The study also showed that the normal side 
was able to produce greater lateral motion and transfer more energy, 
compared with the affected side. The patient initially presented with 
a high pitch but no diplophonia, which could be regarded as subtle 
muscular tension differences between both VFs, stable below 20% and 
only one F0 signal. Pitch inflection (lower pitch) changed the vibration 
of the VF itself. The normal side produced greater lateral motion, 
passed more energy and gave better relaxation. At the same time, 
muscular tension decreased significantly, accompanied by a substantial 
decline in pitch. The affected side may produce limited lateral motion 
and pass less energy, so that muscular tension was relatively difficult 
to significantly change. There was a small decline in pitch and the 

muscular tension difference between both VFs was beyond 20%, so that 
the balance was broken and 2 different F0 signals appeared. We inferred 
from this phenomenon that diplophonia was closely related to the sharp 
pitch inflection and speaking with lower pitch made muscular tension 
of the affected side change significantly less than the normal side and 
diplophonia emerged. Therefore, in the following treatment period, 
therapeutic techniques were changed, including searching for proper 
tone to increase muscular tension of the normal side and narrowing 
the gap with the high tension of the affected side (the lateral motion 
of the affected side was limited and the tension was slightly increased), 
to reach similar vibration frequency between both of the VFs and to 
ensure that pitch was always maintained within the normal range [23]. 
Establishing a new pitch may influence the stability of articulation, so 
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