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study

Jun Sung Lee'" Jooyoung Oh?3", Jayyoung Bae?, Jin Seok Lee', Hyeok Jun Yun', Seok-Mo Kim'”, Hojin Chang', Yong
Sang Lee', Young Song* and Hang-Seok Chang'

Abstract

Background Recent advances in thyroid surgery techniques have increased the number of patients undergoing
transoral thyroidectomy, and many patients are concerned about post-thyroidectomy cosmetic effects. This study
aimed to compare patient satisfaction after transoral versus conventional thyroidectomy.

Methods This study was conducted from August 2021 to January 2022 at Gangnam Severance Hospital (Seoul,
South Korea). A total of 91 patients underwent transoral endoscopic thyroidectomy (TOET) or open thyroidectomy
performed by a single surgeon. The Hospital Anxiety and Depression Scale (HADS), Pain Catastrophizing Scale (PCS),
and 15-Item Quality of Recovery (QoR-15) postoperative day (POD)#-1 surveys were administered before the surgery.
The QoR-15 POD#1 and #2 surveys were administered after the surgery. The Post-traumatic Stress Disorder Checklist
surveys were administered on the first day of the outpatient visit after discharge. The survey results were compared to
determine the differences between both groups.

Results Only the HADS-Depression survey scores differed significantly between the TOET and open thyroidectomy
groups (4.22+0.781 and 5.52 £0.84, respectively; P=.039). Multivariable analysis, adjusted for age and weight
differences between the conventional and TOET groups, revealed no differences in any of the survey scores, including
the HADS-Depression scores. Therefore, no differences were observed in the survey scores between the TOET and
open thyroidectomy groups.

Conclusions The subjective postoperative stress about pain and the degree of recovery after surgery were similar
between the two groups. Thus, there would be no difference in the patient’s satisfaction for surgery between the two
groups.
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Background

With the recent advances in thyroid cancer surgery and
the increasing number of patients with cosmetic con-
cerns, transoral endoscopic thyroidectomy (TOET) has
been gradually used worldwide [1, 2]. After the introduc-
tion of TOET in 2008 by a first report, it has become a
notable surgical treatment option for papillary thyroid
cancer [3].

Transoral thyroidectomy has an important role as a
surgical option. Transoral thyroidectomy does not leave a
scar [4]; therefore, it has a satisfactory cosmetic outcome
[5]. However, whether the satisfaction of patients who
have undergone transoral thyroidectomy is sufficient in
comparison to that of patients who have undergone con-
ventional thyroidectomy remains uncertain. Transoral
thyroidectomy involves creation of an incision in the
patient’s mouth [6]; compared with conventional thyroid-
ectomy, this procedure causes some discomfort during
oral feeding. Thyroidectomy does not involve the gastro-
intestinal tract. Thus, the early resumption of oral feeding
is possible after surgery, which is an advantage of thy-
roidectomy [7], compared with other surgical procedures
such as gastrectomy. Evaluating the level of satisfaction
of patients who underwent transoral thyroidectomy and
those who underwent conventional thyroidectomy is
important. Hence, this study aimed to administer surveys
before and after surgery (i.e., transoral or conventional)
and to compare the degree of satisfaction based on the
results of the surveys.

Methods
Enrolled patients
This survey-based study was conducted in patients
who underwent thyroidectomy. From August 13, 2021
to January 11, 2022, 131 patients who were diagnosed
with thyroid cancer and underwent thyroidectomy by a
single surgeon were enrolled in this study. Meanwhile,
31 patients who lacked survey results were excluded. Of
the remaining 100 patients, 64 had undergone conven-
tional thyroidectomy, while 36 had undergone transoral
thyroidectomy. Of the 64 conventional thyroidectomy
patients, 9 who underwent lateral neck dissection were
excluded. Hence, 91 patients were finally included in this
study. Figure 1 shows the participant selection process.
The surveys were administered before and after sur-
gery both. The Hospital Anxiety and Depression Scale
(HADS), Pain Catastrophizing Scale (PCS), and 15-Item
Quality of Recovery (QoR-15) postoperative day
(POD)#-1 surveys were administered before the surgery.
The QoR-15 POD#1 and #2 surveys were administered
after the surgery. The Post-traumatic Stress Disorder

Checklist (PCL) was administered on the first day of out-
patient visit after discharge.

The study followed the American Association for Pub-
lic Opinion Research guidelines. The Institutional Review
Board of Gangnam Severance Hospital, Yonsei University
College of Medicine (Seoul, Korea), approved this study
(approval number: 3-2021-0225). The patients provided
informed written consent to participate in the study.

Preoperative surveys

Hospital anxiety and depression scale

Prior to surgery, the patients are exposed to stressful
conditions that trigger worries, anxiety, and depression,
among others. The HADS is useful in identifying anx-
ious and depressive states in patients with cancer [8]. The
HADS was used to evaluate the patients’ preoperative
anxiety and depression.

Pain catastrophizing scale

The PCS is a measure of catastrophizing in the con-
text of actual or anticipated pain [9]. The PCS measures
catastrophizing as a multifaceted construct with three
subscales: rumination, magnification, and helplessness.
PCS was used to digitize the patients in order to identify
individuals who may be more vulnerable to higher pain
responses.

Postoperative surveys

15-Item quality of recovery

The quality of recovery after anesthesia is important to
measure the early postoperative health status of patients.
Recovery after surgery and anesthesia is a complex pro-
cess associated with patient, surgical, and anesthetic
characteristics, as well as the presence of any adverse
sequelae. Therefore, using a reliable method to evalu-
ate the quality of recovery after surgery is important.
The QoR-15 scale has reliability and clinical acceptabil-
ity in surgical patients who received general anesthesia;
therefore, this scale was used in our study to measure
the quality of recovery [10]. The QoR-15 survey was also
administered before the surgery (i.e., POD#-1) to com-
pare the results before and after surgery.

Post-traumatic stress disorder checklist

Post-traumatic stress disorder (PTSD) refers to stress dis-
orders that develop after exposure to a traumatic situa-
tion. Surgery can also be a stressful event that can cause
PTSD. Therefore, evaluating the degree of PTSD in a
patient after surgery is important in postoperative recov-
ery. The PCL-5 is a recently revised survey, developed
after the Diagnostic and Statistical Manual of Mental
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Gangnam Severance Hospital

Patients with survey results

(N=131)

August 13, 2021 to January 11, 2022

Patients who
underwent a lateral
neck dissection were

excluded (n=9).

Conventional
thyroidectomy

(N=55)

Fig. 1 Flowchart of the patient selection process

Table 1 Baseline demographic data of the conventional and
transoral endoscopic thyroidectomy groups

Conventional Transoral p
thyroidectomy  endoscopic value
(N=55) thyroidectomy
(N=36)
Age (y) 43.98+1.381 36.5+1.297 0.000
Height (cm) 161.007+0.793 162.308 +0.998 0.309
Weight (kg) 64.028+1.279 57.687+1.105 0.000
BMI 24.681+0.442 21.940+0437 0.000
ASA score 1.954+0.048 1.86+0.058 0.269
Extent of thyroidectomy
Total 6(11) 2(6)
Less than total 49 (89) 34 (94)
Postoperative hos- 3.05+0.105 3.33+0.098 0.064
pitalization period
(days)
Op time (min) 46.10 65.13 0.000

Note The data are presented as the mean £ standard deviation or n (%)

BMI, body mass index; ASA, American Society of Anesthesiologists; Op,

operation

Patients who lacked
survey results (n=31)
were excluded.

Transoral
endoscopic
thyroidectomy

(N=36)

Disorders, Fifth Edition, a new category of psychiatry,
was published [11]. This survey was used to evaluate the
degree of PTSD after surgery in this study.

Statistical analysis

All statistical analyses were performed using SPSS statis-
tical software. Fisher’s exact or chi-square tests were used
to compare categorical variables. Student’s t-test was
used to compare continuous variables, which were pre-
sented as mean + standard deviation. Multivariable analy-
sis was used to correct the difference between the groups.
Statistical significance was set at P<.05.

Results

Characteristics and clinical features of enrolled patients
The patients’ characteristics and clinical features are
presented in Table 1. The patients’ age and weight were
significantly different between the two groups. Of the 55
patients from the conventional thyroidectomy group, 6
underwent bilateral total thyroidectomy, while 49 under-
went subtotal thyroidectomy. Of the 36 patients from the
transoral thyroidectomy group, 2 underwent bilateral
total thyroidectomy, while 34 underwent subtotal thy-
roidectomy. The postoperative hospitalization periods
were 3.05 days and 3.33 days in the conventional and
transoral groups, respectively.
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Table 2 Survey results of the conventional and transoral
endoscopic thyroidectomy groups

Survey Category Conventional Transoral p
thyroidectomy endoscopic value
(N=55) thyroidectomy
(N=36)
HADS-Anxiety 745+0.386 7+£0.527 0.480
HADS-Depression 55340432 4.22+0.399 0.039
PCS 92240922 105+1.78 0.773
QoR POD#0 12991+2.242 126.75+£3.014 0.394
QoR POD#1 91.4+£3.653 85.03£3.513 0.236
QoR POD#2 116.05+3.338 110.75+3.191 0.279
PCL 8.76+1.05 10.28+1.58 0409

Note The data are presented as the means + standard deviations

HADS, Hospital Anxiety and Depression Scale; PCS, Pain Catastrophizing Scale;
QoR, Quality of Recovery; POD, postoperative day; PCL, Post-traumatic Stress
Disorder Checklist

Statistically analysis of survey results

A comparison of the survey results is shown in Table 2.
The scores of the TOET and open thyroidectomy
groups were as follows: HADS-Anxiety survey, 7 +0.527
and 7.45+0.386 (p=.480); HADS-Depression survey,
4.22+0.399 and 5.52+0.432 (p=.039); PCS survey,
10.5+1.78 and 9.22+0.922 (p=.773); QoR POD#0 sur-
vey, 126.75+3.014 and 129.91+2.242 (p=.527); QoR
POD#1 survey, 85.03+3.513 and 91.4+3.653 (p=.236);
QoR POD#2 survey, 110.75+3.191 and 116.05+3.338
(p=.279); and PCL survey, 10.89+1.58 and 8.76+1.05
(p=.409), respectively. No differences were observed in
the survey scores between the transoral and conventional
thyroidectomy groups, except for the HADS-Depression
survey scores. Meanwhile, a significant difference was
found in the HADS-Depression survey scores between
the transoral and conventional thyroidectomy groups.

In the QoR-15 and PCL surveys, the scores of partici-
pants in each subcategory were obtained. We also ana-
lyzed each of the subcategories. The results are presented
in Table 3. The scores on the five subcategories of the
QoR-15 survey and those on the four subcategories of
the PCL were not significantly different between the two
groups.

A significant difference was observed in the patients’
characteristics between the transoral and conventional
groups. These differences possibly affected the results
and caused an error in the analysis of the surveys. Thus,
to prevent these statistical errors, we conducted a multi-
variable analysis adjusted for age and weight between the
two groups. In the multivariable analysis, no difference
existed in the survey scores between the transoral and
conventional groups, including the HADS-Depression
survey scores. The results of multivariable analysis are
shown in Table 4.
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Table 3 Scores on the QoR-15 and PCL subcategories of
the conventional thyroidectomy and transoral endoscopic
thyroidectomy groups

Conventional Transoral p

thyroidecto-  endoscopic value

my (N=55) thyroidecto-

my (N=36)

QoR-15 Global
Baseline (POD#0) 12991+2.242 12675+£3.014 0394
POD#1 914+3653  8503+3513 0236
POD#2 116.05+3.338 110.75+£3.191 0279
QoR-15 Physical comfort
Baseline (POD#0) 4462+0.86 41.75+£1309  0.059
POD#1 31.29+£1.490 2764+£1397 0.095
POD#2 3993+1228  3817+1.173 0328
QoR-15 Physical
independence
Baseline (POD#0) 19.2+£0252 18611+£0427 0.240
POD#1 11.582+0.746  10.694+0598 0356
POD#2 14.582+0.601 13.833+£0598 0401
QoR-15 Pain
Baseline (POD#0) 182+0.635 18083+0.787 0.908
POD#1 8.2+0.693 936+0.701 0.262
POD#2 13.5+£0.741 13.0+£0.725 0641
QoR-15 Psychological
support
Baseline (POD#0) 18455+0.378 19.167+£0237 0115
POD#1 14.927+0.532  13389+£0.714 0.082
POD#2 16.545+0460 16306+0.532 0.738
QoR-15 Emotional status
Baseline (POD#0) 294+1.076 29.1+£1.289 0861
POD#1 254+1.375 2394+1383 0477
POD#2 3149+£1.130 2944+£1313 0247
PCL Total 8.76+1.054 10.28+1.582 0409
PCL Criterion B 1.85+£0337 236+0424 0350
PCL Criterion C 1.582+0.244 1472+0317 0783
PCL Criterion D 2.53+0.366 29240544 0539
PCL Criterion E 2.80+0.357 3.53+0.529 0.240

Note The data are presented as the means + standard deviations

QoR-15, 15-ltem Quality of Recovery; POD, postoperative day; PCL, Post-
traumatic Stress Disorder Checklist

Discussion
This study aimed to conduct surveys before and after
transoral or conventional thyroidectomy and compare
the degree of patient satisfaction, based on the results of
the surveys. The incidence of postoperative stress due to
pain and the degree of recovery after surgery were similar
between the TOET and open thyroidectomy groups.
Transoral surgery is a thyroidectomy approach that
has steadily developed over the past few centuries [2, 12,
13]. The number of transoral thyroidectomy procedures
performed worldwide has increased since its introduc-
tion in the literature in 2008 [3, 14]. In 2016, endoscopic
transoral thyroidotomy was performed for the first time
in our hospital. In addition, the use of transoral robotic
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Table 4 Multivariable analysis of the survey results, corrected for
weight and age, between the two groups

Variable p value Variable (QoR-15) p value

HADS Global

Anxiety 0.702 Baseline (POD#0) 0.604

Depression 0.113 POD#1 0.985
POD#2 0673

PCS Physical comfort

Helplessness 0.969 Baseline (POD#0) 0.207

Magnification 0.737 POD#1 0.685

Rumination 0.765 POD#2 0.950
Physical independence

PCL Baseline (POD#0) 0412

Criterion B 0.348 POD#1 0.706

Criterion C 0.787 POD#2 0.559

Criterion D 0.362 Pain

Criterion E 0.228 Baseline (POD#0) 0.805

Total 0.291 POD#1 0.090
POD#2 0.768
Psychological support
Baseline (POD#0) 0214
POD#1 0.608
POD#2 0.757
Emotional status
Baseline (POD#0) 0.750
POD#1 0.657
POD#2 0.195

QoR-15, 15-Item Quality of Recovery; HADS, Hospital Anxiety and Depression
Scale; POD, postoperative day; PCS, Pain Catastrophizing Scale; PCL, Post-
traumatic Stress Disorder Checklist

thyroidectomy has also gradually increased [15, 16]. In
2020, transoral robotic thyroidectomy was performed
for the first time at our hospital; the number of tran-
soral robotic thyroidectomy procedures has continuously
increased since then and is expected to reach approxi-
mately 200.

The characteristics of patients who underwent tran-
soral surgery were compared with those who underwent
conventional thyroidectomy. A large difference existed
between the two groups in terms of age and weight. The
transoral thyroidectomy group had a statistically younger
age and lesser weight than the conventional group. Con-
sidering the reason for this difference, the patient group
that decided to undergo transoral thyroidectomy was
younger and more interested in self-management. These
features could be reasons for choosing transoral thyroid-
ectomy, which leaves relatively no scar on the skin, rather
than conventional thyroidectomy [5, 17, 18].

As mentioned at above paragraph, the two groups dif-
fered in terms of age and weight. Considering that these
differences between the two groups affected the survey
results, an additional multivariate analysis was conducted
to determine whether a difference would exist after
adjusting for covariates. The survey results revealed no
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significant difference, even after the additional analysis.
Several factors can explain these results.

First, the hospitalization period after transoral thyroid-
ectomy was not different from that after conventional
thyroidectomy [19]. The postoperative hospitalization
periods were 3.05 and 3.15 days in the conventional and
transoral groups, respectively. The short hospitalization
period after surgery had a positive effect on the quality
of life of patients after surgery [20]. Therefore, this factor
could also be the reason that the survey results were not
different between the two groups.

Another reason may be the early resumption of food
intake after surgery in patients who underwent transoral
thyroidectomy [21]. Patients who have undergone tran-
soral thyroidectomy at our hospital resumed oral intake
on the day of surgery (same as conventional thyroidec-
tomy), unless a specific event occurred during surgery
such as esophageal wall injury. The immediate resump-
tion of food intake after surgery has a positive effect on a
patient’s condition. Therefore, it could be one of the rea-
sons for the absence of differences in the survey results
before and after surgery between the conventional and
transoral groups.

The absence of a drainage bag after transoral thyroid-
ectomy could be another reason [22]. In transoral thy-
roidectomy, a postoperative drainage bag is not necessary
as it does not prevent hematoma [23], and the volume of
postoperative drainage at the surgical site is extremely
low. If a drainage bag is inserted after surgery, the
patients may feel uncomfortable when moving around.
Meanwhile, the absence of a drainage bag after surgery
may allow the patients to move freely. Therefore, this fac-
tor possibly contributed to the positive results of the sur-
vey in the transoral thyroidectomy group.

Lastly, the duration of transoral thyroidectomy and
conventional thyroidectomy was not significantly differ-
ent. A statistically valid difference in the operation time
existed between the two groups. The average time of
transoral thyroidectomy was 65.13 min, which was lon-
ger than that of conventional thyroidectomy (46.10 min).
The transoral thyroidectomy operation time was longer
than that of conventional thyroidectomy because of the
time required to create a flap inside the mouth through
the incision. Thus, the time of performing thyroidectomy
may be similar between the groups. Based on this factor,
the substantive surgical time of both groups may be simi-
lar. This may have led to the similar degree of postopera-
tive pain in both groups [24] and may be the reason for
the similarity of the survey results between the transoral
and conventional thyroidectomy groups.

We conducted a matching analysis to adjust for the dif-
ferences in age and weight between the two groups. The
results were the same as those of the multivariable analy-
sis, although the number of patients who were matched
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was extremely small. Therefore, we excluded these results
in this study.

Our study has some limitations. First, it was a retro-
spective study and conducted at a single institution with
a single surgeon. Thus, the results of our study cannot
be generalized. Furthermore, the number of included
patients was relatively small, and it was not a randomized
trial study. Hence, further study with a larger number of
randomized patients is needed.

In conclusion, this single-center study found no differ-
ence in the pre- and postoperative survey results between
the transoral thyroidectomy and conventional thyroidec-
tomy groups. Several reasons may explain these results.
First, the hospitalization period after transoral thyroidec-
tomy was not different from that after conventional thy-
roidectomy. Second, the immediate resumption of food
intake after surgery is possible in patients who undergo
transoral thyroidectomy. This factor can also be one of
the reasons why a drainage bag is not required after tran-
soral thyroidectomy. Finally, the duration of transoral
thyroidectomy was not significantly different from that
of conventional thyroidectomy. All things considered,
the incidence of postoperative stress due to pain and the
degree of recovery that the patients experience after sur-
gery were similar between the transoral endoscopic thy-
roidectomy and open thyroidectomy groups. Therefore,
when operator and patient tries to choose transoral thy-
roidectomy for the cosmetical effect, they will be no hesi-
tation about the postoperative pain.
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