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Introduction
Change of the voice and discomfort of the neck are two unde-
sirable outcomes after total thyroidectomy operation. There 
are patients that feel adhesive symptoms such as impairment 
or improper swallowing and pulling sensations when the neck 
extended.1 Those unpleasant subjective neck symptoms could 
be caused by adhesive bands between the larynx and strap 
muscles as well as surrounding subcutaneous tissues which 
restrict the vertical movement of the larynx during speaking 
or swallowing. Such difficulties and limitations of the larynx 
movement will make the patients suffering from localized 
discomfort.2

A group of patients also complaining from change of 
the voice after total thyroidectomy operation. This might be 
due to trauma to the laryngeal nerves, intrinsic muscles and 
structures, or distruction of extra laryngeal muscles.3 Injury 
of recurrent laryngeal nerve is reported as the main cause of 
changing voice, followed by injury to the superior laryngeal 
nerve (SLN) or cricothyroid muscle.4,5 However, keeping the 
nerve intact is not the only point to have a normal voice and 
phonation postoperatively.6 Limited larynx mobilization can 
alters normal movements of laryngeal muscles, those changes 
will make these patients feeling that their phonation is dif-
ferent and changed.2 Trials have been attempted by some sur-
geons to remove such adhesions using specific measures.7-10

However, these trials resulted in a more surgical adhe-
sions, and their outcomes are usually under expectations. 
Thus, nonsurgical adhesion release procedures i.e. (mas-
saging) are mandatory. Wound massage can detach the fibrous 

tensions of surgery adhesions, releasing shortened bands and 
adhesions in the muscles and underlying subcutaneous struc-
tures, will elevate the range of motion as well as returning 
back to the normal action this in turn make the patients free 
of complains.11,12 However, the exact effect of this technique as 
an approach to relief discomforts of the neck and phonation 
changes after total thyroidectomy operation is not clear-cut. 
For this reason, the aim of this research was to clarify the 
causes of neck discomfort and phonation change as well as 
testing our technique on relieving of those complains. Out-
comes of this research might improve our perception of neck 
discomfort and phonation change after total thyroidectomy 
operation.

Patients and Methods
A total of 57 patients with different thyroid pathologies 
who underwent total thyroidectomy from December 2018 
to December 2019 were included in this prospective study. 
Patients were selected from one public and two private hos-
pitals in Erbil governorate. Selection was determined by 
choosing of a random number of patients. 

Wound massaging technique were illustrated to the par-
ticipants in the experimental group. One week after total thy-
roidectomy operation, the experimental group started wound 
massage technique (minimum 10 minutes, achieved 3 times a 
day). Patient information is clarified in Figure 2. 

Inclusion criteria were (1) indicated cause for thyroidec-
tomy and (2) history of total thyroidectomy operation.
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Exclusion criteria were (1) abscess or hematoma forma-
tion (2) wound infection; and (3) patients with a recurrent 
thyroid pathology preoperatively; (4) history of previous neck 
surgery.

Before the operation, the larynx was examined with indi-
rect laryngoscopy. Patients with abnormal vocal fold move-
ment were also excluded.

Finally, 55 patients all women were included. After total 
thyroidectomy operation, patients had received regular follow 
up and clinical examination. The initial outcome was the rela-
tionship between neck discomfort/change in phonation and 
wound adhesion. The secondary outcome based on patient’s 
objective and subjective parameters after achieving wound 
massage technique.

Surgical Methods
All Patients who had undergone classic total thyroidectomy 
operation were included in this research. Total thyroidectomy 
was defined as total bilateral thyroidectomy. Sternohyoid and 
sternothyroid muscles were dissected and retracted laterally 
during surgery without cutting them. There was no evidence 
of recurrent laryngeal nerve injury which was confirmed by 
laryngoscope postoperatively. The superior thyroid vessels 
were ligated close to the thyroid capsule to avoid superior 
laryngeal nerve injury.

Subjective Clinical Assessments
Change in the voice and phonation as well as neck discomfort 
were checked by depending on subjective voice impairment 
score (SVIS) and neck discomfort score (NDS) or swallowing 
impairment score (SIS).

Wound Massage
Experimental group of patients all instructed to perform 
wound massaging technique, (should be performed at least 
10 minutes, 3 times a day) after one week from total thyroid-
ectomy operation, to make sure that the wound is healed and 
there were no signs of infection.

The massage technique was aimed to detach the tension 
bands between the strap muscles and the larynx in order to 
facilitate the vertical movement of the larynx which in turn 
improves the unpleasant neck pulling sensation felt by the 
patient.

The control group of patients were not informed about 
the wound massage. They received reminders via phone calls 
and were asked to visit the clinic on the 7th postoperative day 
and re-evaluated for their subjective symptoms (neck discom-
fort and voice change) after two weeks and four weeks from 
first visit i.e. (a week after the operation). 

The Massage Technique of the Wound was 
Instructed as the Following
1.	 Softly make a pressure on the site of the operation (healed 

wound) and moving it over the underlying tissues with 
your fingers. 

2.	 Perform big circles by moving the skin over the underlying 
tissues rather than rubbing on the skin surface.

3.	 Make a vertical movement on the incision site with your 
fingers extend it toward the chin.

4.	 Continue massaging for about 10 minutes at a time, at least 
3 times a day. 

5.	 Do not perform the massage, and notify your doctor once 
you feel: pain, redness and discharge.

Results 
Patient Characteristics
Initially 57 female patients who had undergone total thyroid-
ectomy operation were included, and finally total number of 
patients become 55 after exclusion of two patients one from 
experimental group because of skin infection and other from 
control group because of lost follow up, from those (55) 
patients (26 patients in the experimental and 29 patients in the 
control group). Their clinical characteristics are summarized 
in Table 1.

The Compliance Rates by Time in  
the Experimental Group of Patients 
The wound massage compliance percentage was 88.5% for 
average massages per day and 80.4% for the length of mas-
saging (Table 2).

Subjective Data Analysis
Subjective voice impairment score (SVIS), subjective neck dis-
comfort score (NDS) and swallowing impairment score (SIS) 
was followed (one week postoperatively before massaging) 
and two weeks massaging period with four weeks massaging 
period after first week postoperatively.

At 7 days postoperatively before massaging, SVI score was 
(95 ± 4)% for the control group and (96 ± 3)% for the exper-
imental group. At 2 weeks massaging period postoperatively, 
SVI score was (84 ± 5)% in the control group and (13 ± 2)% 
in the experimental group. At 4 weeks massaging period 
postoperatively, SVI scores was 60% ± 3% for control group 
and 3% ± 1% for experimental group and significantly dif-
ferent between the 2 groups was (P = 0.001) (Tables 3 and 4),  
(Figures 1 and 2). 

Wound massaging technique also decreased the subjective 
neck discomfort score (NDS), as well as SIS (subjective swal-
lowing impairment score) which was performed for 2 weeks 
and 4 weeks total massaging period postoperatively. At 1st 
week postoperatively before massaging, SIS and NDS for con-
trol and experimental groups were (96 ± 6)% and (97 ± 4)%, 

Table 1.  Clinical characteristics of patients underwent total 
thyroidectomy
Age: Range (28–53) years Median = 40.5

Sex: All are females

Hospital stays: All 1 day

Histopathology outcomes: Multi pathologies 

Drain: Off on discharge day

Table 2.  Compliance rates by period in the experimental group

Description Target goal Accomplished Compliance

Average number of 
massages per day

Three 2.5 times 88.5%

Average min per 
massage

10 min 8.03 min 80.4%
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respectively. At 2 weeks massaging period postoperatively, SIS 
and NDS for control and experimental groups were (81 ± 4)% 
and (10 ± 2)%, respectively. At 4 weeks massaging period post-
operatively SIS and NDS for control and experimental groups 
were (62 ± 5)% and (3 ± 1)%, respectively This represented a 
significant difference in SIS and NDS between the 2 groups  
(P = 0.001) (Table 3 and 4), (Figures 3, 4 and 5) and indicated 
that wound massaging technique can decrease subjective swal-
lowing discomfort and neck discomfort.

Discussion
Thyroid operations (total thyroidectomy) now a day is 
becoming more abandoned due to rising in the diagnosis of 

Table 3.  Subjective analysis of voice impairment, neck discomfort and swallowing impairment scores (SVIS, NDS, SIS) for experimental 
patient group

Subjective symptoms Postoperative 1 week before 
massage Postoperative 2 weeks massaging Postoperative 4 weeks massaging P

VIS (96 ± 3)% (13 ± 2)% (3 ± 1)% < 0.001

NDS or SIS (97 ± 2)% (10 ± 2)% (3 ± 1)% < 0.001

VIS, voice impairment score; NDS, neck discomfort score; SIS, swallowing impairment score. 

Table 4.  Subjective analysis of voice impairment, neck discomfort and swallowing impairment scores (SVIS, NDS, SIS) for control 
patient group

Subjective symptoms Postoperative 1 week Postoperative 2 weeks Postoperative 4 weeks P

VIS (95 ± 4)% (84 ± 5)% (60 ± 3)% 0.541

NDS or SIS (96 ± 6)% (81 ± 4)% (62 ± 5)% 0.573

VIS, voice impairment score; NDS, neck discomfort score; SIS, swallowing impairment score.

Fig. 1  Distribution of experimental group VIS (subjective voice 
impairment score) pre and post massaging periods.

Fig. 2  Distribution of control group VIS (subjective voice impair-
ment score) all times without massaging.

Fig. 3  Distribution of experimental group NDS (neck discomfort 
score), SIS (swallowing impairment score) pre and post massaging 
periods.

Fig. 4  Distribution of control group NDS (neck discomfort score), 
SIS (swallowing impairment score) all times without massaging.

Fig. 5  Final percentages after 4 weeks with and without massag-
ing technique.
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thyroid pathologies and majority of the patients with thyroid 
operations have excellent pathologic outcomes.13-15 However, 
a lot of patients with no obvious stigmata of nerve injury 
still complaining from neck pulling sensation and phonation 
change.16-19 This phenomenon has been known as a (functional 
post-thyroidectomy syndrome).20,16,21-24 

These post-thyroidectomy neck unpleasant felling and 
phonation change often tend to disappear gradually, although 
they can affect individual’s life quality postoperatively.25 

The reasons and the management of those unpleasant 
neck felling and voice alteration have not been analyzed thor-
oughly. Therefore, characterizing these symptoms are crucial 
for alleviating patient’s felling and rehabilitation of voice.

In the post total thyroidectomy period, the larynx is often 
adheres to its overlying strap muscles and subcutaneous tissue, 
the procedure of total thyroidectomy require lateral traction 
and/or cutting of strap muscles (sternohyoid and sternothy-
roid). This maneuver might damage the strap muscles which 
interfere with the normal contour of the surrounding tissues, 
this in turn leads to contracture of the wound and adhesion 
formation between the larynx and its surrounding, which 
diminish it’s vertical movement that make the patient experi-
ence the neck pulling sensation and phonation change during 
speech.26-28

The technique and procedure of wound massaging prob-
ably lead to decrease those adhesions by elevating the circula-
tion to that area, thus leading to destruction of the adhesion, 
this in turn can aid in the process of healing postoperatively.

Some researchers have revealed that massage technique 
will increase the soft tissue extensibility.29-31 

Thus, we suspect that massaging technique can help 
patients improve the voice change and neck discomfort.

If there is no wound pain at the day tenth postoperatively, 
wound massage can be started by gently moving the scar ver-
tically up and down and in clockwise and counterclockwise 
directions. 

Massaging should be only initiated when the wound is 
completely healed (when there are no open areas, redness 
and pain). In my research I have realized that wound massage 
can increase the range of motion of the larynx. Our results 
explained that total thyroidectomy operation most probably 
will lead to wound adhesions and those wound adhesion could 
be dealt with or released by the technique of wound or scar 
tissue massaging, as well as decreasing the felling of pulling 
neck sensation, discomfort of the neck and phonation voice 
change.

In some situations, after total thyroidectomy the adhe-
sions can be so strong and severe. It may not become better or 
reduce spontaneously during periods of time. In such a con-
dition, discomfort of the neck with change in phonation may 
not reduced for that long period of time. The skin of incision 
site may be also looks to be adherent to the underlying tissues 
and trachea. Especially when the patient start swallowing of 
(saliva, any liquids, or different kind of food), the operation 
site skin moving up and down in one portion. In such condi-
tions, massaging technique overlying the stuck-skin location 
is beneficial. 

 The Neck massaging technique can be a tool and a cause 
for releasing of those adhesions, giving the larynx a space for 
its movement much more smoothly. That technique could 
also improve the phonation by elevating the voice pitch and 
resolving neck pulling sensation.

The phonation change after total thyroidectomy operation 
has been historically believed to be as the outcome of iatrogenic 
injury to the laryngeal nerves at the time of thyroidectomy 
operatin.28,32 Operation trauma to the recurrent laryngeal nerve 
is un wanted concerning morbidity outcome of thyroid gland 
operation. As well as, changing in the voice it is also has been 
documented in a number of cases when there was an intact 
laryngeal nerve. In these conditions, the phonation changes 
have been included to be caused by surgical injury, intubation 
of trachea, arytenoids injury, or laryngeal adhesion with strap 
muscles or overlying subcutaneous tissues.2,19,33

In this research, voice evaluation and alteration which 
caused by limited vertical movement of the larynx following 
total thyroidectomy operation. 

Subjective voice impairment score (SVIS) is referred to 
the (sound pitch variation) during speaking and phonation. In 
the present research, (SVIS) was decreased following total thy-
roidectomy operation. However, the sounding and phonation 
is increased obviously and clearly after technique of wound 
massaging. So, this finding is indicating the changes and alter-
ations which was caused by neck strap muscle adhesions. The 
Strap muscles have also external laryngeal frame actions for 
process of phonation. In Some researches have been docu-
mented that strap muscles in the neck are associated with fre-
quency and they will play regulator role for sound pitch control 
by changing the relationship between the cricoid and thyroid 
cartilages.26,34,35 In reality, it has been documented that electri-
cally the strap muscles have been pronounced their activities 
at low pitches, and those decreased activities will results in 
sound pitch elevation.26,36 Thus strap muscle adhesion bands 
can changes the function of larynx to raise the sound pitch.35 

NDS (Neck discomfort scoring) or pulling neck sensation 
which was caused by limited vertical movement of larynx also 
had nearby the similar results. 

This study will support the fact that phonation and voice 
changes as well as neck discomfort are could be associated with 
total thyroidectomy operation by the mechanism of wound 
adhesion. Therefore, releasing of those adhesions likely could 
plays an important role in vertical movement flexibility of the 
larynx and giving us the short recovery interval postopera-
tively for voice and phonation change with neck discomfort.

The phonation change after total thyroidectomy could 
be also have a relation to SLN injury. The best way to detect 
the trauma to the SLN is by electromyography (EMG). How-
ever, the patients are generally felling unpleasant to participate  
in this invasive investigation. Therefore, we decided to find out 
the SLN palsy by depending on acoustic data because it has 
been documented those reductions in HPS (high pitch sound) 
is generally could be due to SLN injury.2,37 With SLN damage 
HPS is usually decreased and diplophonia is occurred. In this 
research HPS was not significantly and obviously altered. 

In this study two main symptoms which are voice change 
and neck discomfort both of them after wound massaging 
technique were significantly lower at 2 weeks than at 4 weeks 
of massaging period postoperatively. In other hand, the thy-
roidectomy-induced adhesions were also responsible for dis-
comfort of neck and alterations in voice performances. Those 
outcome results are recorded with previous researches.2,19-21,38-40

To the best of what we are knowing, usage of wound mas-
saging technique to deal with neck discomfort, phonation and 
voice change followed total thyroidectomy operation has not 
been officially reported yet. And there are some limitations 
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in this research, our outcomes and results will provide a very 
beneficial data information about clinical neck discomfort and 
phonation change treatment. Further researches with a larger 
sample sizes and more period of follow-up frequencies are 
required to find out differences in-between different age and 
gender group of patients. 

Researches on different antiadhesive agents that have 
ability to decrease neck discomfort and voice change after total 
thyroidectomy operation are especially mandatory in the near 
future. Although the method of adhesion analysis had been 
used in this research was subjective, but a great deal of evi-
dence presents which suggesting that wound massaging tech-
nique is very helpful to shorten the recovery time after total 
thyroidectomy surgery. In addition, we can’t find a validated 
analysis way for measuring neck adhesion grossly after total 
thyroidectomy operation. That’s why we will need to validate 
this analysis method further more in the near future. In this 
research all patients had intact neural function postoperatively. 
And however, we don’t use the EMG for SLN injury. When 
there is a trauma to SLN, the subjective voice change symp-
toms are near to those seen with larynx movement restric-
tions. And a gross SLN injury may not always be diagnosed. 

This may a little bit causing some sort of confusion. However, 
this research is focusing on neck discomfort and voice change 
as general.

Therefore, we focused on HPS (high pitch sound) as a dif-
ferentiation tool for SLN injury. For further voice evaluation, 
EMG is required to rollout the damage of SLN.

Conclusion and Recommendation
Neck discomfort and voice change after thyroidectomy are 
mostly related to local scar adhesion, possibly associated with 
impairment of laryngeal vertical movement. Scar tissue release 
could help patients recover from neck discomfort and voice 
changes after thyroidectomy by restoring the general move-
ment of the larynx.

We recommend to start neck massaging for at least two 
weeks after stitch removal and to be as much as possible less 
aggressive during thyroid operation. 
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