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Abstract
Objective: Papillary thyroid microcarcinoma (PTMC) has a good prognosis and a 
long survival time, surgery is the common treatment including total thyroidectomy 
(TT) and unilateral lobectomy (LT), but recent studies showed that TT does not show 
an advantage over LT for PTMC in preventing cancer recurrence and reducing mor-
tality. Given this, the health- related quality of life (HRQoL) has become one of the 
important factors that physicians must consider when making treatment decisions. 
The aim of this study was to compare the HRQoL of patients between undergoing 
TT and LT.
Methods: From October 2019 to December 2019, 69 PTMC patients were enrolled 
in our study, including 34 in the LT group and 35 in the TT group, respectively. We 
used three questionnaires which included the 36- item short- form health survey (SF- 
36), thyroid cancer- specific quality of life (THYCA- QOL), and Fear of Progression 
Questionnaire- Short Form (FoP- Q- SF) for each patient to evaluate their scores of 
HRQoL.
Results: According to the SF- 36, the scores of the domain for the role limitation 
due to physical problems, emotional problems, and social function (RP, RE, and SF) 
as well as Physical Component Summary (PCS) and Mental Component Summary 
(MCS) showed a significant negative linear association between the LT group and TT 
group: RP (coefficient [coef]: −33.953 [confidence interval (CI) −51.187 to −16.720], 
p < 0.001, RE (coef: −21.633 [CI −39.500 to −3.766], p = 0.018), SF (coef: −10.169 
[CI −19.586 to −0.752], p = 0.035)and PCS (coef: −10.571 [CI −17.768 to −3.373], 
p = 0.005), MCS (coef: −10.694 [CI −19.465 to −1.923], p = 0.018). The THYCA- 
QOL showed that the scores of the TT group were higher than that of the LT group 
in the problem of scar (coef: 16.245 [CI 1.697 to 30.794], p = 0.029 according to the 
multivariate analysis), suggesting a higher level of complaint in the TT group. There 
was no statistically significant difference in the scores of FoP- Q- SF between the two 
groups.
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1 |  INTRODUCTION

The incidence of thyroid cancer has been increasing re-
cently,1 mainly due to the increased detection of papillary 
thyroid microcarcinoma (PTMC) as imaging techniques im-
prove. PTMC is considered to be a thyroid papillary carci-
noma (PTC) with a maximum diameter of <1  cm,2 which 
has an excellent prognosis and long- term survival, with a 
10- year survival rate of over 90%.3,4 Considering the high 
morbidity and long survival of PTMC, physicians should pay 
full attention to the health- related quality of life (HRQoL) 
of patients. The latest American Thyroid Association (ATA) 
guidelines also highlight the significance of incorporating 
patients' long- term quality of life into physicians' treatment 
decision- making processes.2

At present, conventional PTMC treatment is still domi-
nated by surgery, including total thyroidectomy and unilateral 
lobectomy (with or without cervical lymph node dissection 
as required).2 All patients with total thyroidectomy and a 
small number of patients with unilateral lobectomy will be 
required to take the replacement therapy of thyroxine to sup-
press thyrotropin levels and reduce the risk of recurrence.5,6 
All of these treatments have potential complications, such 
as recurrent laryngeal nerve injury, permanent parathyroid 
dysfunction, or unstable thyroid hormone levels, which may 
be more likely to occur with total thyroidectomy than with 
unilateral lobectomy.7 The latest ATA guidelines recommend 
more conservative treatment for low- risk PTC, such as uni-
lateral lobectomy as an alternative to total thyroid thyroidec-
tomy, and even active surveillance management for PTMC.2 
The concept is based on the fact that studies have demon-
strated that total thyroidectomy does not show an advantage 
over unilateral lobectomy for PTMC in preventing cancer re-
currence and reducing mortality.8,9

Despite a good prognosis of PTMC, studies have shown 
that the quality of life of those PTC patients after surgery is 
still worse than that of the general population.10- 12 Also, in 
the ultrasonic diagnosis of daily work, in the face of thyroid 
cancer patients with a postoperative review, we are surprised 
to find that the patients underwent total thyroidectomy seems 
more anxiety and worry than those who underwent unilateral 
lobectomy, they are very nervous in the entire process of de-
tection. A retrospective study confirmed that the quality of 
life immediately after unilateral lobectomy was superior to 
that after total thyroidectomy.13 Therefore, we hypothesized 

that one strategy to reduce anxiety and improve quality of life 
might be to reduce the extent of surgery. However, at present, 
there are few comparative studies on the long- term quality of 
life patients with different surgical extent.

In this study, we applied three validated questionnaires 
to explore the differences in the long- term quality of life of 
PTMC patients with total thyroidectomy and patients with 
unilateral lobectomy.

2 |  MATERIALS AND METHODS

2.1 | Patients

This cross- sectional study was approved by the ethics review 
board of our hospital (S2019- 211- 01). The questionnaire 
process was conducted with the informed consent of each 
participant. The target population is PTMC patients who un-
derwent thyroid surgery in our hospital from January 2014 
to September 2019, including total thyroidectomy and uni-
lateral lobectomy. From October 2019 to December 2019, 
patients who came to the ultrasound department of our hos-
pital for review and meet the following criteria were enrolled 
in our study: (1) the classic variant of PTMC confirmed by 
postoperative pathology; (2) single nodule without imaging 
evidence of extrathyroidal invasion, lymph node metasta-
sis or distant metastasis; (3) not <1 month's follow- up. The 
exclusion criteria are (1) PTMC with aggressive variants 
(such as tall cell variants, columnar cell variants, hobnail cell 
variants)14; (2) serious chronic diseases (such as respiratory 
failure, heart failure, kidney failure, etc.) or other cancers 
(such as breast cancer, liver cancer, cervical cancer, etc.); 
(3) patients who were illiterate and unable to complete the 
questionnaire; (4) patients who were clinically diagnosed 
with mental illness (such as phobias, anxiety, obsessive- 
compulsive disorder, etc.).

2.2 | Surgery process

These included patients were operated on by surgeons (W.T. 
or Z.Q) with more than 20  years of experience in thyroid 
cancer surgery in our hospital. These surgeons have more 
than 1000 cases of thyroid cancer surgery each year. Surgical 
procedures included total thyroidectomy and unilateral 

Conclusions: In patients with PTMC, LT offers an advantage over TT in terms of 
HRQoL, which supports the role of LT as an alternative strategy to TT.
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lobectomy with or without cervical lymph node dissection. 
None of the patients enrolled in our study had been treated 
with radioactive iodine.

2.3 | Data collection

2.3.1 | Demographic and clinicopathological 
characteristics

The demographic information was collected in the question-
naire including age, sex, height, weight, level of education, 
marital status, occupation status, medical expenses, and place 
to live. The identified co- morbidities of each participant by 
physicians were reported and the following disease was reg-
istered: diabetes, hypertension, previous stroke, liver failure, 
kidney failure, chronic pulmonary disease, previous myocar-
dial infarction, atrial fibrillation, rheumatism, depression, or 
other mental illness, breast cancer, or other cancers. Also, 
participants were asked to report levothyroxine (LT4) sup-
plementation and the family history of thyroid cancer. The 
characteristics of the tumor and the surgery options (total 
thyroidectomy or unilateral lobectomy with or without cer-
vical lymph node dissection) were reviewed from our elec-
tronic health records system.

2.4 | HRQoL questionnaires

2.4.1 | Short- form survey

The Chinese version of SF- 36 as a multipurpose short- form 
survey has been well validated and standardized which has 
been used in many studies to measure HRQoL.15- 17 SF- 
36 consists of 36 questions regarding physical and men-
tal wellbeing measuring 8 domains: physical functioning 
(PF), e.g. “does your health limit your ability to carry gro-
ceries?”; role physical (RP), e.g., “is the type of work or 
activity you want to do limited by your physical health?”; 
bodily pain (BP), e.g., “have you had bodily pain during 
the past 4  weeks” general health (GH), e.g., “I think my 
health is getting worse”; vitality (VT), e.g., “do you find 
your life fulfilling”; social functioning (SF), e.g. “to what 
extent has your poor health or mood affected your normal 
social interaction with your family, friends neighbors, or 
group over the past 4 weeks?”; role emotional (RE), e.g. 
“have you been able to accomplish only part of what you 
wanted to do in the past 4 weeks because of emotional prob-
lems” and mental health (MH) e.g. “have you felt bored.” 
Two total scores can be calculated: physical component 
summary (PCS) and mental component summary (MCS) 
representing the physical wellbeing and emotional wellbe-
ing, respectively. Responses on each domain were linearly 

transformed into scores of 0 to 100 according to the SF- 36 
manual. The higher scores indicate better HRQoL.

2.4.2 | Thyroid cancer- specific quality of life 
questionnaire (THYCA- QOL)

The Chinese version of THYCA- QOL was used to assess pa-
tients' thyroid- specific symptoms due to thyroid cancer itself 
or its treatment complications.18 The questionnaire includes 
24 questions measuring 7 multiitem domains: neuromuscu-
lar, voice, concentration, sympathetic, throat/mouth, psycho-
logical, and sensory symptoms, as well as six single domains 
(problems with the scar, feeling chilly, tingling sensation, 
weight gain, headaches, and a reduced interest in sex).19,20 
THYCA- QOL is provided in two versions with a different 
recall time frame (4 weeks for the sexuality item and 1 week 
for the other items), all items were grouped into four levels 
(1 = “not at all” 2 = “a little” 3 = “quite a bit,” and 4 = “very 
much”) and were assigned 1– 4 scores. The higher scores rep-
resent more complaints and poorer HRQoL caused by the 
thyroid- specific symptoms.20

2.4.3 | FoP- Q- SF questionnaire scores

This questionnaire was developed by Mehnert et al.,21 which 
has been applied in patients with systemic sclerosis 22 and 
cancer 23 with high reliability and validity. It consists of 
12 items measuring two domains (Physiological health do-
main and social family domain). Likert 1– 5 score method is 
adopted. Each item is counted as 1 to 5: “never” to “often.” 
The scale is self- rated by patients with a total score of 12– 
60 points, a higher score indicates a greater level of anxiety 
about disease progression.

All questionnaires in this study were sent and received by 
the researcher (Y.L.), who explained the method of filling 
in the questionnaires. The three questionnaires mentioned 
above were completed after obtaining the patients' informed 
consent. And the researcher checked whether the question-
naire was wrongly written or omitted and corrected in time.

2.5 | Statistical analysis

Categorical variables were expressed as numbers, and con-
tinuous variables were presented as the mean and standard 
deviation or median and quartile. Categorical variables were 
compared by using the Chi- square test; continuous vari-
ables were compared by using the Mann- Whitney U test for 
non- normally distributed data about HRQoL scores and the 
Student t test for normally distributed data about baseline char-
acteristics. Potential demographic and clinicopathological 
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confounders were identified by using a criterion of p < 0.10 
to differ between total thyroidectomy group and unilateral 
lobectomy group.

In the evaluation of HRQoL data, statistical difference 
alone is deficient, so minimally important (MID) is proposed 
as a supplement, which is defined as the least important dif-
ference.24 In the comparison of scores in each domain of SF- 
36, the difference of 5– 10 points between the two groups was 
interpreted as a clinically relevant difference, while the differ-
ence of 10– 20 points and >20 points corresponded to a mod-
erate difference and a considerable difference, respectively.25

The age was adjusted in the multivariate model. All p- 
values were two- sided, and p < 0.05 was considered as sta-
tistically significant difference. The SPSS statistical software 
(version 24.0; IBM, Inc.) was used to perform all statistical 

analyses, and the figures were generated using Graph Pad 
Prism 8.0 (Graph Pad Software, Inc.).

3 |  RESULTS

3.1 | Baseline characteristics of the patients

Sixty- nine PTMC patients (34 undergoing unilateral lobec-
tomy and 35 undergoing total thyroidectomy) who under-
went surgery were enrolled in our study (Figure 1). Baseline 
characteristics had no difference between the LT group and 
TT group in age, sex, BMI, marital status, education level, 
employment status, comorbidity, medical expenses, the place 
to live, and LT4 supplementation. The proportion of patients 

F I G U R E  1  The flow chart of inclusion and exclusion of the lobectomy (LT) and total thyroidectomy (TT) group PTC, papillary thyroid 
carcinoma; PTMC, papillary thyroid microcarcinoma; US, ultrasound

160 PTC patients to our department for reexamination

22 PTC with US 
diameter >1cm were excluded

90 PTC patients underwent TT

48 patients with PTMC 49 patients with PTMC

70 PTC patients underwent LT

42 questionnaires of patients were eligible

8 patients who had 
uncontrolled chronic disease 

or other cancers were 
excluded

The questionnaire answers of 6
patients were excluded by 

missing > 50% were excluded

41 questionnaires of patients were eligible

34 patients were included in this study

41 PTC with US diameter 
1cm were excluded

The questionnaire answers of 
8 patients were excluded by 

missing > 50% were excluded

6 patients who had 
uncontrolled chronic disease 

or other cancers were 
excluded

35 patients were included in this study

N=22 N=41

N=6 N=8

N=8 N=6
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followed for more than 24 months was higher in the LT group 
compared with the TT group (38.2% vs. 20.0%, p = 0.095). In 
addition, in the unilateral lobectomy group, the proportion of 
patients with a family history of thyroid cancer was slightly 
higher (14.7% vs. 2.9%, p = 0.081) (Table 1).

Among the 35 patients who underwent total thyroidec-
tomy, three experienced postoperative voice hoarse. Two 

patients recovered 1 month after surgery and the other one 
still not recovered at the time of questionnaire completion 
(3 months after surgery). No complications occurred in the 
unilateral lobectomy group in our study.

To find out the factors related to the HRQoL of PTMC pa-
tients, univariate analysis was performed. We found that only 
age is associated with many HRQoL parameters (Table  2). 

Lateral lobectomy 
(n = 34)

Total thyroidectomy 
(n = 35) p- value

Age (years) 41.44 ± 10.09 43.83 ± 10.71 0.344

Sex 0.198

Male 4 (11.8) 1 (2.9)

Female 30 (88.2) 34 (97.1)

BMI 24.47 ± 3.96 24.58 ± 4.06 0.910

Marital status 0.710

Married/partner 30 (88.2) 32 (91.4)

Living alone 4 (11.8) 3 (8.6)

Education level 0.280

College degree or 
higher

16 (47.1) 12 (34.3)

Others 18 (52.9) 23 (65.7)

Employment status 0.509

Employed 23 (67.6) 21 (60.0)

Unemployed 11 (32.4) 14 (40.0)

Comorbidity 1.000

None 30 (88.2) 30 (85.7)

Yes 4 (11.8) 5 (14.3)

Medical expenses 0.947

Public 26 (76.5) 27 (77.1)

Self- paying 8 (23.5) 8 (22.9)

Family history of thyroid 
cancer

0.081*

No 29 (85.3) 34 (97.1)

Yes 5 (14.7) 1 (2.9)

Place to live 0.710

Urban 30 (88.2) 32 (91.4)

Rural areas 4 (11.8) 3 (8.6)

LT4 supplementation 0.427

No 0 (0.0) 0 (0.0)

Yes 34 (100.0) 35 (100.0)

Follow- up duration 
(months)

0.095*

≤24 21 (61.8) 28 (80.0)

>24 13 (38.2) 7 (20.0)

Categorical variables were expressed as number and percentage and were compared by using the chi- square 
test; continuous variables were presented as the mean and standard deviation and were compared by using the 
student t test.
*p < 0.1. 

T A B L E  1  Baseline characteristics 
of papillary thyroid microcarcinoma 
patients in lobectomy (LT) group and total 
thyroidectomy (TT) group
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Thus, to control the interference of the confounding factor, the 
variable for age was adjusted during the multivariate analysis.

3.2 | SF- 36 questionnaire scores

The RP, SF, RE, PCS, and MCS scores of patients in the LT 
group were higher than those in the TT group (Figure 2). The 
difference of scores in this short survey was 10– 20 points in 
all domains above between the two groups, corresponding to 
a clinically moderate difference (p < 0.05). More importantly, 
in the univariate and multivariate analyses, the differences in 
scores were still present and the scores showed a significant 
negative liner association between the two groups: RP (co-
efficient [coef]: −33.953 [confidence interval (CI) −51.187 
to −16.720], p  <  0.001, RE (coef: −21.633 [CI −39.500 
to −3.766], p  =  0.018), SF (coef: −10.169 [CI −19.586 to 
−0.752], p = 0.035)and PCS (coef: −10.571 [CI −17.768 to 
−3.373], p = 0.005), and MCS (coef: −10.694 [CI −19.465 to 
−1.923], p = 0.018). The results suggested that both the physi-
cal wellbeing and the mental wellbeing of patients in the LT 
group was better than that in the TT group (Table 3).

3.3 | THYCA- QOL questionnaire scores

The “problems with scar” scale scores of patients in the 
TT group were higher than those in the LT group, in-
dicating a higher level of the complaint relating to scar 
symptom (Table  3; Figure  3). Further, the “less inter-
est in sex” scale scores were higher in the patients who 
underwent unilateral lobectomy than that of those who 
underwent total thyroidectomy. It indicated that patients 
in the LT group had better functioning of sex. In both 
univariate and multivariate analyses, the “problems with 
scar” scale score showed a significant positive linear 
association between groups (coef: 16.245 [CI 1.697 to 

30.794], p  =  0.029 according to the multivariate analy-
sis). However, there was no significant difference in the 
scores of the “less interest in sex” scale between the two 
groups (p = 0.101) (Table 3). It suggested that the differ-
ence in sexual interest between the two groups mentioned 
above may be due to younger patients in the LT group, 
rather than to the surgical approach.

3.4 | FoP- Q- SF questionnaire scores

Neither physical health nor social family domain had signifi-
cant differences in FoP- Q- SF questionnaire scores between 
the two groups in all analyses (p > 0.05) (Table 3).

3.5 | The relationship between HRQoL and 
follow- up time, age

We found that HRQoL of patients showed a nonliner trend 
during the 12 months of treatment, as evidenced by several 
drops in the overall quality of life score including physical 
wellbeing and mental wellbeing at the early time point. After 
12 months, HRQoL plateaus, and then, gradually began to 
increase over time (Figure 4).

In addition, it was found that HRQoL of patients de-
creased with age, especially in the total thyroidectomy group. 
In our study, the age group with the best quality of life was 
45– 55 years old. The age at which quality of life reached its 
peak was apparent in both the unilateral lobectomy group and 
the total thyroidectomy group (Figure 5).

4 |  DISCUSSION

The incidence of thyroid cancer is steadily increasing world-
wide, especially PTMC.1 Although PTMC has an excellent 

F I G U R E  2  SF- 36 score comparison 
between patients with papillary thyroid 
microcarcinoma (PTMC) in the lobectomy 
(LT) group and in the total thyroidectomy 
(TT) group: thepatients in the LT group 
showed significantly higher scores than the 
TT group in five domains of health- related 
quality of life (HRQoL) (*p < 0.05)
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prognosis, studies demonstrated that HRQoL of the survivors 
is poorer than that of the general population,26 and negatively 
affected for up to 20 years after curative treatment.27 Therefore, 
the goal of PTMC treatment should not only be to prolong sur-
vival time, but also to improve the quality of life. HRQoL of 
thyroid cancer survivors has become an especially significant 
outcome measure of the treatment.28 The latest ATA guide-
lines also highlight the significance of incorporating patients' 
long- term quality of life into physicians' treatment decision- 
making processes. In this study, we evaluated the HRQoL of 
patients with PTMC under different extent of surgery.

Several significant differences were found in HRQoL 
parameters of the SF- 36 questionnaires between the LT 
group and the TT group. After adjusting for the confound-
ing factors, the TT group reported more problems associ-
ated with PCS, MCS, RP, RE, and SF than the unilateral 
lobectomy group. RP and RE represent restrictions on daily 
activities or work due to physical and emotional effects, 
respectively. SF indicates the ability to take part in social 
activities. PCS and MCS represent the overall physical and 
mental health of the patients. The lower scores in these do-
mains in the TT group suggested that the life of the patients 

F I G U R E  3  THYCA- QoL score 
comparison between patients with papillary 
thyroid microcarcinoma (PTMC) in the 
lobectomy (LT) group andin the total 
thyroidectomy (TT) group: there were 
statistically significant difference between 
the two groups in two domains of health- 
related quality of life (HRQoL) (*p < 0.05)
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who underwent more traumatized was more affected, even 
their lifestyle and social habits were changed such as pay-
ing more attention to diet, deliberately reducing exercise 
and social activities.

Furthermore, we found that the patients in the TT group 
reported more scar problems than the LT group. This may 
be due to the greater scaring of the neck negatively affect-
ing patients' appearance. Quite a lot of patients may think 
that the apparent scar may have caused damage to their body 
image, which is a definition of an individual's subjective view 
of their own body and has to do with self- esteem and self- 
perception, closely related with HRQoL. Sasha K et al. found 
that there was a statistically significant correlation between 
neck appearance perception and mental wellbeing parameters 
such as anxiety, depression, social function, and fatigue in pa-
tients.29 It suggested that the HRQoL of patients experienc-
ing concern about the scar problem was negatively affected.

Some studies showed that fear of recurrence can nega-
tively affect HRQoL for many years after the treatment of 
cancer.30,31 In our study, the fear of recurrence/metastasis 
was compared between the two groups. It is encouraged that 

there was no difference between the two groups in the fear 
of disease progression especially associated with the fear of 
second cancer, recurrence, and metastasis. It indicated that 
patients who chose unilateral lobectomy did not experience 
a greater fear of progression than those who underwent total 
thyroidectomy. Similar to some studies in active surveillance 
(AS) for PTMC patients, the fear of disease progression of 
the patients in the AS group was similar to that of patients in 
the surgery group.32

In the univariate analysis, we found that age is one of the 
factors of HRQoL, so we analyzed the parameters of HRQoL 
in different age groups. The results showed that the HRQoL 
decreased with age, especially in total thyroidectomy group. 
This may be due to the fact that older people would have more 
difficulty with recovery from treatment effects or needed 
more time to recover, thus, they reported worse outcomes, 
especially for physical effects. Therefore, for older people, 
more aggressive treatment strategies should be implemented 
more conservatively.

The strengths of this study are that it is a compara-
tive study that removed confounding factors, and the goal 

F I G U R E  5  The relationship between health- related quality of life (HRQoL) and age
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population is PTMC patients with a relatively high incidence 
of thyroid cancer. The results can provide a theoretical basis 
for clinicians to choose a treatment strategy. Furthermore, 
the three questionnaires used in this study have been demon-
strated by previous studies to be validated in evaluating 
patients' HRQoL. Among them, SF- 36 is considered to be 
a commonly used and sensitive instrument in measuring 
HRQoL in thyroid cancer in previous studies.33 However, the 
SF- 36 cannot evaluate all aspects of HRQoL such as disease 
symptoms or treatment side effects. Thus, the THYCA- QoL 
questionnaire and FoP- Q- SF were included as a reasonable 
complement to evaluate important aspects regarding thyroid 
cancer- specific symptom 19 and fear of the disease progres-
sion which may be the strong determinants of the quality of 
life in thyroid cancer patients.

5 |  STUDY LIMITATIONS

This study has several limitations. First, the number of pa-
tients enrolled in our study was limited. Second, the follow-
 up time is not long enough, which may overestimate the 
negative impact of total thyroidectomy on HRQoL,34 since 
the HRQoL of cancer patients may improve over time after 
surgery.19 Last, preoperative quality of life was unknown in 
both groups, and thus, we cannot evaluate whether the differ-
ence of prediagnosis psychological health of patients in the 
two groups. Thus, prospective studies with large samples and 
longer term follow- up are proposed.

6 |  CLINICAL IMPLICATIONS AND 
CONCLUSIONS

The results of our study suggest that the extent of surgery 
is one of the important factors affecting the quality of life 
of thyroid cancer survivors. The recent ATA guidelines 
recommend unilateral lobectomy as an alternative to total 
thyroidectomy to minimize the risk of side effects.2 From 
an oncology perspective, data from a large sample showed 
there was no difference between unilateral lobectomy and 
total thyroidectomy in cancer recurrence and patients' sur-
vival.35 From the perspective of global HRQoL of patients, 
our study suggested that the unilateral lobectomy may have 
an advantage in improving the HRQoL of patients. Given 
the results above, PTC patients might suffer from life- long 
side effects without obtaining benefit from their treatment.36 
Thus, less invasive treatment strategies should be considered 
for PTMC, which supports the role of LT as an alternative 
strategy to TT. Our study provides an important theoretical 
basis for clinicians to choose the surgical extent of patients 
with PTMC.
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