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Does Postthyroidectomy Syndrome Really Exist
Following Thyroidectomy? Prospective Comparative
Analysis of Open vs. Endoscopic Thyroidectomy
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Objectives. This study prospectively evaluated postthyroidectomy syndrome (PTS) through objective and subjective voice
changes following thyroidectomy of open vs. endoscopic thyroidectomy.

Methods. A prospective clinical trial (SCHBC IRB 09 26) was performed from Jan 2008 to Aug 2010 to compare the open
thyroidectomy (OPEN group) and endoscopic thyroidectomy (ENDO group). Of the 110 patients, 75 completed the
evaluation before and 1 and 6 months after surgery. Subjective parameters included perceptual analysis (GRBAS
[grade, roughness, breathiness, asthenia, and strain] scale), stroboscopic or flexible fiberscopic analysis, voice handi-
cap index, and 5-point visual analog scales for vocal fatigue, singing difficulty, difficulty with high-pitch phonation,
and neck discomfort. Objective parameters included acoustic, aerodynamic analysis and the electroglottograph.

Results. For the ENDO group (n=36), the operation time was longer than in the OPEN group (n=39; P<0.01). For the
OPEN group, two objective and five subjective parameters were worse 1 month postoperatively; of these, two subjec-
tive parameters persisted for 6 months (P<0.05). For the ENDO group, three objective and six subjective parameters
were worse 1 month postoperatively, and three of the subjective parameters persisted 6 months postoperatively

(P<0.05).

Conclusion. PTS really exists following simple thyroidectomy and are very common for both OPEN and ENDO groups.
Most of the parameters improved gradually over time, but some subjective changes persisted 6 months postopera-

tively.
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INTRODUCTION

Many patients have suffered from unexplained discomforts after
simple thyroidectomy, without evidence of recurrent laryngeal
nerve (RLN) injury [1]. Typical symptoms are easy fatigue during
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phonation and difficulty with high-pitched and singing voices;
other symptoms are paresthesia, vague voice changes, throat dis-
comfort, swallowing difficulties, and the feeling of choking. This
collection of symptoms appears to be a real syndrome, which we
have named postthyroidectomy syndrome (PTS). Various causes
of PTS have been suggested, including laryngotracheal fixation,
direct injury of superior laryngeal nerve, and laryngeal lymph
edema following thyroidectomy [2-4]. Among these causes, la-
ryngotracheal fixation is the most suggested cause of PTS, how-
ever, the exact cause of PTS is not clear until now.

Although several papers on the operative outcomes of endo-
scopic and conventional thyroidectomy have reported, no pro-
spective trials comparing the functional outcomes, including
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postoperative discomfort and voice changes, between patients
undergoing endoscopic and conventional open thyroidectomy
have been performed. This study prospectively evaluated PTS
through objective and subjective voice parameters following thy-
roidectomy of conventional open thyroidectomy (OPEN) and
endoscopic thyroidectomy (ENDO) groups.

MATERIALS AND METHODS

Patients

The initial study sample consisted of 110 ENDO group and OPEN
group patients seen at the Department of Otolaryngology-Head
and Neck Surgery, Soonchunhyang University College of Medi-
cine, between January 2008 and August 2010. This study was pro-
spective observational study in single center and by a single sur
geon (SWL).

All patients were explained about the operative techniques in-
volved in OPEN and ENDO, and the patient subsequently chose
which approach would be applied and be provided with written
informed consent. This study protocol was approved by Institu-
tional Review Board (SCHBC IRB 09 26).

The inclusion criteria of patients were benign thyroid tumor
of 4 cm less in diameter or a papillary thyroid carcinoma 1.5 cm
or less in diameter. The exclusion criteria were previous neck sur-
gery; severe Graves disease; a malignancy with definite extrathy-
roidal extension, multiple lateral neck node metastasis, extracap-
sular spread of metastatic lymph node, or distant metastasis; a
lesion located in the thyroid dorsal area (especially adjacent to
the tracheoesophageal groove) because this may risk possible in-
jury to the trachea, esophagus and RLN. Ultimately, 75 patients
were enrolled in this study: 39 patients in the OPEN group (total
thyroidectomy [TT]+central neck dissection [CND]) and 36 pa-
tients in the ENDO group (endoscopic TT+ipsilateral CND).

Surgical outcomes

We measured the maximum phonation time, jitter, shimmer,
harmonics-to-noise ratio, maximum fundamental frequency
(Max Fy), mean fundamental frequency (Mean Fo), minimum
fundamental frequency, contact quotient of the electroglotto-
graph, and stroboscopy or flexible fiberoscopy for objective pa-
rameters. For the subjective parameters, we also evaluated the
GRBAS (grade, roughness, breathiness, asthenia, and strain)
scales and the voice handicap index (VHI) as well as other scaled
subjective voice parameters. The patients were asked (by ques-
tionnaire using 5-point visual analog scale [VAS]) to evaluate the
presence of hyperesthesia and paresthesia in the neck before and
1 and 6 months after surgery. The 5-point VAS was also applied
to evaluate the subjective voice function changes (easy vocal fa-
tigue, singing difficulty, and difficulty with high-pitch phonation
[0, normal; 5, worst]). Cosmetic results for healed wound appear-
ance and complaints, were evaluated by the patients 6 months
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after surgery using a verbal response scale with five possible re-
sponses: extremely satisfied (0 point), excellent, acceptable, dis-
satisfied, and extremely dissatisfied (5 points).

To exclude other reasons of voice change, such as vocal cord
paralysis, arytenoid dislocation, and preexisting voice disorders,
we performed stroboscopic or fiberscopic examinations before
and 1 and 6 months after surgery.

We defined the first postoperative month as the early postop-
erative period to exclude the effects of endotracheal intubation
and vocal fold edema. And postoperative six months defined as
the late postoperative period. The operation time was defined as
the time from to skin incision to completion of total thyroidec-
tomy with CND but time for the bleeding control and skin clo-
sure was not included.

Surgical procedures

In the OPEN group, a no-tie harmonic scalpel (CS-14C hand-
piece, Johnson & Johnson Medical, Cincinnati, OH, USA) thy-
roidectomy was performed. All the procedures including vascu-
lar control of the thyroid gland were completed with only har-
monic scalpel without conventional hand-tied ligation [5].

In the ENDO group, total thyroidectomy with ipsilateral CND
was performed with a gasless unilateral transaxillary approach
(Fig. 1) [6]. A 5-cm skin incision was made parallel to a skin crease
in the axillary fossa. The skin was elevated above the pectoralis
major muscle under direct vision using Bovie electrocautery
(Conmed Co., Utica, NY, USA) through the axillary skin incision.

To create a working space, an external retractor (Sejong Medi-
cal Co., Paju, Korea) was inserted through the skin incision in the
axilla and raised using a lifting device. A second 1-cm skin inci-
sion was made along the upper margin of the mammary areola
on the tumor side for insertion of a 10-mm trocar. We used the
Harmonic Scalpel (Harmonic Ace 36P, Johnson & Johnson Medi-
cal) and an endoscopic dissector for vessel sealing and tissue dis-
section throughout the operation. For ipsilateral CND (the pre-
tracheal and paratracheal lymph node on the tumor side), dissec-

Fig. 1. The position of patient during endoscopic total thyroidectomy+
ipsilateral central neck dissection through a unilateral transaxillary
approach.
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tion was performed superficial to the RLN using an endoscopic
dissector without the Harmonic Scalpel. The CND was per-
formed separately after the thyroidectomy.

Statistical analysis

SPSS ver. 14.0 (SPSS Inc., Chicago, IL, USA) were performed
using the paired #-test, Student ¢-test, chi-square test, and Fisher
exact test. P-values less than 0.05 were considered statistically
significant.

RESULTS

Table 1 summarizes the demographic data for the OPEN and
ENDO group. The ENDO group had showed better cosmetic re-

Table 1. Patient demographics (n=75)

OPEN group ENDO group

Demographic (n=39) (n=36) P-value
Age (year) 50.1£11.0 40.4£13.1 <0.01
Operating time (minute) 80.0+£30.0 122.56+49.4 <0.01
Tumor size (mm) 11.2+25 72439 >0.05
Pathology >0.05

PTMC (%) 32(82.1) 33(91.7)

PTC (%) 6(15.4) 3(8.3)

FC (%) 1(2.6) -
Cosmetic score 21+0.8 1.5£06 <0.01

Values are presented as mean+SD or number (%).

OPEN group, conventional open thyroidectomy group; ENDO group, en-
doscopic thyroidectomy group; PTMC, papillary thyroid microcarcinoma;
PTC, papillary thyroid carcinoma; FC, follicular carcinoma; Cosmetic
score, 5-point visual analog scale of the cosmetic satisfaction score.
P<0.01, using the paired t-test.
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Fig. 2. Changes in the objective parameters during follow-up in the
conventional open thyroidectomy group. PreOp, preoperatively;
Post 1M, 1 month postoperatively; Post 6M, 6 months postopera-
tively; MPT, maximum phonation time (second); Max/Mean/Min
Fo/20, maximum/mean/minimum fundamental frequency/20;
HNR/10, harmonics-to-noise ratio (dB)/10; CQ/10, contact quotient
(%) of the electroglottograph/10. *P<0.05, using paired t-test, PreOp
vs. Post 1M.

sults and a longer operating time than the OPEN group (P<0.01).
Thyroidectomy-related discomforts occurred in 64.1% of the
OPEN group and 75.0% of the ENDO group patients, although
the difference in incidence between groups was not significant
(P>0.05). The existence of thyroidectomy-related discomforts
such as vocal fatigue, high pitch singing and neck discomfort were
not correlated with the operative technique (OPEN vs. ENDO),
tumor size (small vs. large), tumor T stage (early vs. advanced),
multiplicity of tumors (single vs. multiple), or radioactive iodide
therapy (P>0.05). The cutoff value between small and large tu-
mors was 1 cm in size; early and advanced T stage were divided
as stage I and II vs. III and IV, respectively.

Objective parameters

Figs. 2 and 3 present the objective parameters for the OPEN and
ENDO groups, respectively. For the OPEN group, significant de-
creases were observed in Max Fo and Mean Fo in the early post-
operative period (P<0.05). For the ENDO group, significant de-
creases were observed in Max Fo and Mean F, in the early post-
operative period (P<0.05), while the average percentages of jit-
ter had increased significantly in the early postoperative period
(P<0.05). These parameters had improved gradually and did not
differ significantly in the late postoperative period for both
OPEN and ENDO groups.

Subjective parameters
Figs. 4 and 5 present the subjective parameters for the OPEN
and ENDO groups, respectively. For the OPEN group, the sum
of the GRBAS scale, VHI, and the average VAS scores for vocal
fatigue, singing, difficulty with high pitch, and neck discomfort
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Fig. 3. Changes in the subjective parameters during follow-up in the
conventional open thyroidectomy group. PreOp, preoperatively;
Post 1M, 1 month postoperatively; Post 6M, 6 months postopera-
tively; GRBAS, grade, roughness, breathiness, asthenia, and strain;
GRBAS, sum of the GRBAS scale; VHI, voice handicap index; Vocal
fatigue, visual analog scale of the patients’ symptomatic rating of
vocal fatigue; Singing, visual analog scale of the patients’ symptom-
atic rating of the singing difficulty; High pitch, visual analog scale of
the patients’ symptomatic rating of the high-pitched voice difficulty;
Neck discomfort, visual analog scale of the patients” symptomatic
rating of neck discomfort. *P<0.05, using paired t-test. *PreOp vs.
Post 1M. PreOp vs. Post 6M.
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Fig. 4. Changes in the objective parameters during follow-up in the
endoscopic thyroidectomy group. PreOp, preoperatively; Post 1M, 1
month postoperatively; Post 6M, 6 months postoperatively; MPT,
maximum phonation time (second); Max/Mean/Min Fo/20, maximum/
mean/minimum fundamental frequency/20; HNR/10, harmonics-to-
noise ratio (dB)/10; CQ/10, contact quotient (%) of the electroglotto-
graph/10. *P<0.05, using paired t-test. PreOp vs. Post 1M.

significantly had got worsen in the early postoperative period
(P<0.05), although most of the parameters had improved grad-
ually in the late postoperative period, except for difficulty with
high-pitched and singing voices (P>0.05). These parameters had
not improved until 6 months postoperatively when compared to
the preoperative status (P<0.05).

For the ENDO group, the sum of the GRBAS scale, VHI, and
average scores for vocal fatigue, singing, high pitch, and neck dis-
comfort significantly had got worsen in the early postoperative
period (P<0.05). Most of the parameters had improved gradual-
ly by the late postoperative period, except for VHI, high-pitched
voice, and singing voice (P>0.05), which had not improved until
6 months postoperatively when compared to the preoperative
status (P<0.05).

Complications

Complications related to the thyroidectomy in this study were
two cases of temporary vocal fold paralysis, one case of postop-
erative hematoma in the ENDO group, and one case of vocal
cord paralysis in the OPEN group (P>0.05).

DISCUSSION

As surgeons, we have noticed many similar complaints from pa-
tients following simple thyroidectomy, even when the RLN had
been identified and preserved. Typical voice complaints include
easy fatigue during phonation and difficulty with high-pitched
and singing voices. Other symptoms include paresthesia, vague
voice changes, neck discomfort, sudden sting pain, and a feeling
of choking [7]. Some call these changes ‘thyroid surgery-related
voice changes’ [8]. However, no systematic clinical study of this
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Fig. 5. Changes in the subjective parameters during follow-up in the
endoscopic thyroidectomy group. PreOp, preoperatively; Post 1M, 1
month postoperatively; Post 6M, 6 months postoperatively; GRBAS,
grade, roughness, breathiness, asthenia, and strain; GRBAS, sum
of the GRBAS scale; VHI, voice handicap index; Vocal fatigue, visu-
al analog scale of the patients’ symptomatic rating of vocal fatigue;
Singing, visual analog scale of the patients’ symptomatic rating of
the singing difficulty; High pitch, visual analog scale of the patients’
symptomatic rating of the high-pitched voice difficulty; Neck dis-
comfort, visual analog scale of the patients’ symptomatic rating of
neck discomfort. *TP<0.05, using paired t-test. *PreOp vs. Post 1M.
"PreOp vs. Post 6M.

syndrome has been performed. This collection of symptoms ap-
pears to be a real syndrome. We call this collection of symptoms
PTS. Several hypotheses have been proposed to explain the col-
lection of voice changes following thyroidectomy. Currently, the
most likely explanation is laryngotracheal fixation between the
trachea and strap muscle, resulting in impaired strap muscle
function [4,9]. Other suggested causes are SLN or pharyngeal
plexus damage and delayed laryngeal lymph edema from thy-
roid surgery [1,2,10]. The exact cause of this collection of symp-
toms, however, remains unclear. Among these causes, laryngo-
tracheal fixation is the most suggested cause of PTS, however,
the exact cause of PTS is not clear until now.

ENDO is under development and is being popularized in some
Asian countries because this approach confers better cosmetic
benefits and an excellent operative view compared to conven-
tional thyroidectomy. However, it is more invasive because it re-
quires a wider skin flap and access from remote sites [11]. Al-
though several papers on the operative outcomes of ENDO and
OPEN have reported, no prospective trials comparing the func-
tional outcomes, including postoperative discomfort and voice
changes, between ENDO and OPEN.

Theoretically, PTS following ENDO should be more severe and
last longer than after OPEN because endoscopic surgery needs
wider dissection to access the thyroid gland. However, the natu-
ral history of PTS with preserved RLN function has not been
studied systematically.

We conducted a prospective observational study for comparing
the results between OPEN vs. ENDO patients with a normal pre-
operative voice, and then evaluated the presence of PTS by evalu-
ating the changes in subjective and objective parameters.
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We found that PTS really existed following simple thyroidecto-
my and were very common in both the OPEN and ENDO groups.
However, no significant difference was observed in PTS following
thyroidectomy between the ENDO and OPEN groups. Changes
in the Max Fo and Mean Fo were seen in the early postoperative
period for both groups. Typical voice symptoms after thyroidecto-
my in the early postoperative period were easy vocal fatigue and
difficulty with high-pitched and singing voices. Most of the pa-
rameters had improved gradually with time, although some
changes persisted 6 months postoperatively, especially those in-
volved in singing and high-pitched voices.

Recent studies have demonstrated that a few objective parame-
ters changed following thyroidectomy, including fundamental fre-
quency, shimmer, and jitter, but these results were inconsistent [4].

We postulated that the drop of maximum and Mean Fy fre-
quency in the early postoperative period could be from laryngo-
tracheal fixation with impaired vertical movement or temporary
malfunction of the strap muscle [4]. The strap muscles may be
damaged during forceful lateral retraction, cut during thyroid
surgery, or affected by wound contracture after surgery. The an-
other cause of fundamental frequency’s drop is the damage of
the SLN, this nerve is vulnerable to injury during the ligation of
superior pole of thyroid gland, especially for lower lying deviat-
ed patient [2]. However, to confirm the SLN injury following
thyroidectomy, it is mandatory to performe the regular larynge-
al electromyography during follow-up period in the future.

And in some patients of ENDO, the omohyoid muscle might be
divided for better exposure of the upper pole, or that the sterno-
thyroid and sternohyoid muscles are strongly retracted upward by
the endoscopic retractor during the procedure. This would cause
ischemic injury to the strap muscle.

Alternatively, the wider dissection over the pectoralis major
and over and below the strap muscle used to reach the thyroid
gland might result in more severe wider laryngotracheal fixation,
which results in a harsh voice with aggravated jitter.

Based on these results, PTS following thyroidectomy common-
ly occur in simple thyroidectomy patients. And some subjective
voice parameters changes, such as high pitched and sing voice dif-
ficulties persisted 6 months postoperatively.

In conclusion, PTS really exists following simple thyroidectomy
and are very common for both OPEN and ENDO groups. Most
of the parameters had improved gradually over time, but some
subjective changes persisted 6 months postoperatively.
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