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Objective: Analyze the clinical effect of modified small incision thyroidectomy and
evaluate the influencing factors of hypocalcemia (EH) in patients after operation.
Methods: A total of 220 patients with thyroid cancer in our hospital from October 2019
to October 2021 were selected. The patients were randomly divided into a control group
and an observation group, with 110 patients in each group. The control group were
treated with traditional thyroidectomy, while the observation group were treated with
modified small incision surgery. The perioperative indicators of the two groups were
compared. The thyroid hormone indexes of the two groups were meansured before
operation and 7 days after operation, and the incidence of complications was
compared between the two groups. Serum calcium was detected 7 days after
operation in both groups. According to the level of blood calcium, patients were
divided into EH group and normal group. The data of two groups were compared,
and the related factors affecting the occurrence of EH after operation were analyzed.
Results: The operation time, incision length and intraoperative bleeding volume of
patients in the observation group were significantly lower than those of patients in the
control group (p <0.05). There was no significant difference in drainage time and
postoperative drainage volume between the two groups (p > 0.05). The postoperative
PTH level of patients in the observation group was significantly higher than that in the
control group (p <0.05), but there was no significant difference in FT3, FT4 and TSH
levels (p>0.05). The incidence of postoperative complications in the observation
group (11.82%) was significantly lower than that in the control group (34.55%).
Logistic regression analysis showed that bilateral lymph node dissection,
parathyroidectomy and decreased PTH were the independent risk factors for EH in our
patient after operation (p < 0.05).

Conclusion: The modified small incision operation can effectively reduce the occurrence
of surgical trauma and related complications. Bilateral lymph node dissection,
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parathyroidectomy and PTH decrease are the risk factors for postoperative EH in patients
with thyroid cancer. Taking corresponding measures to improve the metabolic function of
patients during perioperative period will help to reduce the incidence of postoperative EH
in patients with thyroid cancer.

Keywords: thyroid cancer, modified small incision, efficacy, hypocalcemia, risk factor

INTRODUCTION

Thyroid cancer is a common malignant tumor in the head and
neck, and its incidence is increasing year by year in recent years.
The local lump caused by thyroid cancer can lead to swallowing
dysfunction, and reduce the quality of life of patients, and
seriously threaten their life and health (1-3). Thyroidectomy
is the main method to treat thyroid cancer. The effectiveness
of traditional excision has been widely confirmed in clinic, but
it requires a 6-8 cm long incision, which leads to high risk of
postoperative complications and obvious scars, thus increasing
the physical and mental burden of patients. Surgery can also
cause hoarseness, hypocalcemia (EH) and other complications,
which is not conducive to the patient’s recovery (4, 5). How
to reduce postoperative complications of thyroid cancer is a
difficult problem faced by surgeons. With the development of
minimally invasive surgery, the improved mini-incision
thyroidectomy has increased the technique of endoluminal
instruments, reducing the difficulty of operation, and made
some progress in the surgical treatment of thyroid cancer.
Modified small incision surgery can reduce the incision to
about 2 cm, which has the characteristics of low incidence of
postoperative complication and minimal trauma (6-8).

Although surgery can bring a certain radical effect,
postoperative complications have a negative impact on the
recovery of patient’s physical function. EH is a common
complication after thyroidectomy. Acupuncture-like numbness
or limb twitching occurs locally in the patients’s body, which
has a serious impact on the patient’s neurological function,
cardiovascular system and bone. In addition, a few patients
even suffer from permanent EH, which leads to body function
decline and long-term quality of life decrease (9, 10). The
ability of doctors’ to predict EH after thyroid surgery is very
important for postoperative management. Early detection of
high blood pressure risk would eliminate unnecessary
laboratory tests. In this study analyzed the clinical effects of
modified small incision thyroidectomy in the treatment
of thyroid cancer, evaluated the influencing factors of
postoperative EH, aimed to finding a suitable surgical
treatment method for thyroid cancer, and discussed the
correlation between different factors and EH.

DATA AND METHODS

General Information

A total of 220 patients with thyroid cancer in our hospital from
October 2019 to October 2021 were selected. The patients were
randomly divided into a control group and an observation
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group with 110 patients in each group. The control group
were treated with traditional thyroidectomy, while the
observation group were treated with modified small incision
surgery. In the control group, there were 39 males and 71
females aging (51.93 £6.94) years old, with tumor locations
on the left side 52 patients and the right side 58 patients. In
the observation group, there were 37 males and 73 females,
and they were aged (52.08+7.14) years old. The tumor
locations were shown in the left side 56 patients and the right
side 54 patients. There was no significant difference in general
information such as gender, age and tumor location between
the two groups (p>0.05), indicating that they were
comparable. This study was reviewed and approved by the
Ethics Committee of our hospital, and the patients and their
families informed consent.

Inclusion criteria: (D All patients met the diagnostic criteria
for thyroid cancer, and were diagnosed by CT/pathological
biopsy; @ All patients suffered from unilateral involvement,
and there was no respiratory and vocal dysfunction; (3 Tumor
stage I-IIl; @ All patients met the indications of thyroid
surgery and had no history of thyroid surgery; ® If there is
no serious complication of cardiovascular and cerebrovascular
diseases, liver, kidney, lung and other organ and tissue diseases.

Exclusion criteria: (D Metastasis of thyroid carcinoma;
@ Patients suffering from serious diseases of the blood
system, immune system or other endocrine system; @ Patients
with incomplete clinical data or incomplete postoperative
follow-up data; @ The expected survival time is <6 months.

Research Methods

Traditional thyroidectomy was used in the control group. The
patient was oprated under general anesthesia with
endotracheal intubation. The opration was performed in a
supine position, with his head tilted back on the operating
table. An incision was made through the anterior sternal
notch of the neck of the patient. The length of the arc cut is
6-8 cm. The skin, subcutaneous and zonal muscles and other
tissues were peeled off. The white line of the neck and the
lateral fascia were cut open to fully expose the thyroid to the
surgical field. The thyroid suspensory ligament is separated
from the upper pole blood vessel, and then the middle vein
was ligated to free the lower pole of the gland, which is used
to ligate the lower artery and vein after excision. The thyroid
gland is separated between the internal and external fascia,
and is ligated, stopped bleeding, and removed. According to
the situation, clean the peripheral lymph node, and pay
attention to protecting of the superior laryngeal nerve and
recurrent laryngeal nerve. After successful hemostasis and
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confirmation of correct operation, the drainage tube was
routinely retained and sutured.

The observation group were treated with modified small
incision surgery. The patient received general anesthesia with
intubation, and the shoulder should be properly raised to
expose the operation area. A transverse incision (about 2 cm
in length) was made through the sternal notch at the lower
edge of the thyroid gland to dissect the skin, platysma and
other tissues, and a surgical cavity similar to the conventional
thyroidectomy was constructed to ensure that the required
parts of the neck surgery were fully exposed with the traction
of the retractor. At the same time, the white line of the neck
was cut, the inferior polar artery and vein were raised, and the
fascia tissue and parathyroid gland below the inferior polar
artery and vein were free. During this period, the injuries of
cervical venous plexus and muscle group were avoided. The
isthmus of the pretracheal space was severed and the thyroid
was towed sufficiently away from the suspensory ligament
before the middle vein was severed. separate the recurrent
laryngeal nerve and move it to the vicinity of the larynx,
where the upper pole was ligated. After resection of the upper
parathyroid gland, the thyroid gland is pulled out of the
incision. After thyroidectomy, thyroidectomy or subtotal
thyroidectomy was performed, and lymph node dissection was
performed according to the circumstances. After successful
hemostasis and confirmation of correct operation, the
drainage tube was routinely retained and sutured.

The operation time, intraoperative bleeding volume, incision
length, drainage time, and postoperative drainage volume of the
two groups were compared.

The thyroid hormone indexes of the two groups were
detected before operation and seven days after operation.
Fasting venous blood was collected and centrifuged at 3,500
r/min x 10 min. The levels of free triiodothyronine (FT3), free
thyroxine (FT4), thyroid-stimulating hormone (TSH) and
parathyroid hormone (PTH) were detected by electrochemical
luminescence immunoassay using Roche chemiluminescence
immunoassay instrument.

The incidence of complications such as recurrent laryngeal
nerve injury, hoarseness, dysphagia, and incision infection 14
days after surgery was compared between the two groups.

Blood calcium of patients in the two groups was detected
7 days after surgery. According to the blood calcium levels of
patients, they were divided into EH group and normal group.
Biochemical EH: serum calcium level <2.15 mmol/L, with or
without EH symptoms; EH symptoms occur, and calcium
supplementation is required regardless of EH. The data of the
two groups were compared and the related factors affecting
the postoperative blood calcium levels were analyzed.

Statistical Methods

SPSS22.0 software was used for processing. Experimental data
were normally distributed, and measurement data were
expressed as mean standard deviation (X +s), and
enumeration data were expressed as (%). t-test analysis was
used for pairwise comparison of measurement data between
groups. The count data were tested by x* test. Comparison of
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single factor differences affecting postoperative blood calcium
levels was performed using t test or x* test, and multivariate
analysis was performed using Logistic model. The test level
was a=0.05, and p<0.05 indicated that the difference was
statistically significant.

RESULTS

Comparison of Perioperative Conditions
Between the Two Groups

The operation time, incision length and intraoperative bleeding
amount of patients in the observation group were significantly
lower than those of patients in the control group (p <0.05).
There was no significant difference in drainage time and
postoperative drainage between the two groups (p>0.05). As
showns in Figures 1-4.

Comparison of Thyroid Hormone Levels
Before and After Operation Between the
Two Groups

There was no significant difference in preoperative FT3, FT4,
TSH and PTH levels between the two groups (p >0.05). The
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FIGURE 1 | Comparison of operation time between the two groups. Note:
compared with the control group, *p < 0.05.
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FIGURE 2 | Comparison of incision lengths between the two groups. Note:
compared with the control group, *p < 0.05.
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FIGURE 3 | Comparison of drainage time between the two groups.
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FIGURE 4 | Comparison of intraoperative bleedingv and postoperative
drainage between the two groups. Note: compared with the control group,
*0<0.05.
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FIGURE 5 | Comparison of FT3 levels between the two groups.

postoperative PTH level of patients in the observation group was
significantly higher than that in the control group (p < 0.05), but
there was no significant difference in FT3, FT4 and TSH levels
(p>0.05). As showns in Figures 5-8.
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FIGURE 6 | Comparison of FT4 levels between the two groups.
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FIGURE 7 | Comparison of TSH levels between the two groups.
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FIGURE 8 | Comparison of PTH levels between the two groups. Note:
compared with the control group, *p < 0.05.

Comparison of the Incidence of
Postoperative Complications Between the
Two Groups

The incidence of postoperative complications in the observation
group (11.82%) was significantly lower than that in the control
group (34.55%) (p <0.05). As showns in Figure 9.
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Univariate Analysis of Patients With EH
After Surgery

Significant differences were found in the scope of lymph node
dissection, parathyroid resection or not, number of cancer
foci, operation method, calcitonin and PTH level between
the patients with and without EH (p <0.05). As showns in
Table 1.

Multi-Factor Analysis of Postoperative EH
in Patients

Logistic regression analysis showed that range of lymph node
dissection, parathyroidectomy and decreased PTH were the
independent risk factors for EH in our patient after surgery
(p <0.05). As showns in Tables 2, 3.

mm Control group
=3 Observation group

Percentage (%)
S
E

DISCUSSION

Once thyroid cancer occurs, it can seriously affect the metabolism,
nervous and cardiovascular function of the body. Cancerous tissue
masses can lead to swallowing and language dysfunction, which
poses a great threat to the health of patients (11-13). Surgical
thyroid cancer is the most commonly used treatment, especially
for high-risk groups. Thyroidectomy can not only prolong the
life of patients, but also effectively avoid the oppression and

TABLE 2 | Assignment for multivariate logistic regression analysis.

Factors Variables Assignment

Range of lymph node X1 Unilateral = 0, Bilateral =1

dissection

Parathyroidectomy X2 No=0, yes=1

Number of cancer foci X3 Single =0, Multiple =1

Surgical approach X4 Traditional excision =0, Modified
small incision =1

Calcitonin X5 Continuous variable

PTH X6 Continuous variable

TABLE 3 | Multivariate analysis of postoperative EH in patients.

Variables B S.E Walds P OR 95% CI
Q;b § R (@9@ o‘§b o‘"’
& O N .
°¢x° 6‘&0 oo(’a °~\*Q & Range of lymph 0.983 0.378 6.763 0.016 2.672 1.274-5.606
< -0 < @ . .
&a &-’\9 J node dissection
& N
‘\od Parathyroidectomy  1.024 0.351 8.511 0.009 2.784 1.399-5.540
&
e°°"& Number of cancer 0.537 0.279 3.705 0.064 1.711 0.990-2.956
<& foci
Surgical approach 0.471 0.327 2.075 0.127 1.602 0.843-3.040
FIGURE 9 | Comparison of incidence of postoperative complications Calcitonin 0.453 0.319 2017 0268 1573 0.842-2.939
between the two groups. Note: compared with the control group, *p < 0.05.
PTH 1.153 0.327 12.433 0.007 3.168 1.669-6.013
TABLE 1 | Univariate analysis of postoperative EH in patients.
Group Gender Age (years) Range of lymph node dissection Parathyroidectomy
male woman >45 <45 unilateral bilateral yes no
EH group (n =25) 9 16 19 six 3 22 14 11
Normal group (n=195) 67 128 174 23 103 92 170 25
t value 0.026 2.967 14.789 15.740
p value 0.871 0.085 <0.001 <0.001
Group Lymph node Number of Surgical approach Calcitonin (pg/mL) PTH (pg/mL)
metastasis cancer foci
yes no single multiple traditional excision modified small incision
EH group (n =25) 5 20 10 15 18 7 3.67+0.84 22.25+4.94
Normal group (n=195) 59 136 149 46 92 103 1.49+0.32 27.45+5.58
t value 1.130 14.659 5.461 24.977 4.440
p value 0.288 <0.001 0.019 <0.001 <0.001
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invasion of surrounding tissues by tumors. However,
thyroidectomy needs to cut off the anterior cervical muscle and
platysma muscle. Severe intraoperative trauma is easy to cause
massive bleeding. Incision bleeding and hematoma may cause
compression of trachea and esophagus, and even asphyxia.. At
the same time, it will damage the recurrent laryngeal nerve and
parathyroid gland, resulting in insufficient secretion of
parathyroid hormone, lowering of blood calcium content, and
even inducing hypocalcemia convulsion, which seriously
affecting the postoperative recovery quality (14-17). Therefore,
how to carry out effective and low injury resection is an
important topic in the treatment of thyroid cancer.

In the past, thyroidectomy was often used in clinical operation,
and the injury of recurrent laryngeal nerve was reduced by ligating
the upper and lower polar vessels. However, this operation easily
damaged the blood supply to parathyroid in patients, which
then induced hypoparathyroidism, hypocalcemia and other
complications. With the gradual development and improvement
of surgical instruments and minimally invasive techniques, as
well as the enhancement of people’s health awareness, major
changes have taken place in the surgical mode, and various new
surgical methods have been continuously promoted. The
modified small incision surgery reduced the traditional surgical
size from 6-8 cm to about 2 cm, avoided damage to the cervical
flap, muscle, blood vessel and nerve, and achieved meticulous
thyroid vessel ligation. Resection of the gland lobe while retaining
the original position of parathyroid gland has little effect on
blood perfusion and thyroid function (18-20). The results of this
study showed that the operation time, incision length and
intraoperative bleeding volume of patients in the observation
group were significantly lower than those of patients in the
control group. Compared with the traditional conventional
incision group, the modified small incision group has certain
advantages in reducing the amount of intraoperative blood loss
and the operation time, because it reduces the size of incision
and the invasion of surrounding tissues.

Traumatic surgery is easy to cause damage to the surrounding
tissues, especially the recurrent laryngeal nerve has no fixed
connection with thyroid artery, so it is difficult to determine the
specific location of the recurrent laryngeal nerve during the
surgical operation. In addition, the distribution of the inferior
polar vein vessels in the body is complex and fragile, and
bleeding symptoms may occur during the separation process,
which will induce various complications (21, 22). Serum PTH is
an important index reflecting parathyroid function, while TSH
and FT3 are indicators reflecting thyroid function (23, 24). The
results of this study showed that the postoperative PTH level of
patients in the observation group was significantly higher than
that in the control group, but there was no significant difference
in FT3, FT4 and TSH levels. From the incidence of postoperative
complications in the two groups, the incidence of postoperative
EH and recurrent laryngeal nerve injury in the observation group
were lower than that in the control group. It indicated that the
damage to thyroid caused by the two operations is similar, and
the modified small incision operation was more beneficial to
protect the parathyroid gland and recurrent laryngeal nerve.
Because the operation of a small incision is to pull out the
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thyroid lobe, then separate, ligate and disconnect it, the difficulty
of operation is greatly reduced. Reduce accidental damage to
parathyroid gland and recurrent laryngeal nerve.

Calcium plays an important physiological role in the human
body, and it involves in nerve transmission, muscle contraction,
hormone release and blood coagulation. EH refers to serum total
calcium level <2.15mmol/L or serum free calcium level
<1.12 mmol/L (25). The study have pointed out that EH caused by
thyroid surgery poses a great threat to patients’ postoperative
recovery and quality of life (26). Logistic regression analysis in
this study showed that bilateral lymph node dissection,
parathyroidectomy and parathyroid hormone lowering were the
independent risk factors for EH in our patient after surgery. The
extent of lymph node dissection is an independent factor leading
to postoperative hypocalcemia. Bilateral lymph node dissection
may damage blood vessels and affect the blood supply of
parathyroid gland because of its wide range of dissection.
Parathyroid cells are very sensitive to the concentration of calcium
in the blood. The secretion of PTH increased when the
concentration of blood calcium decreased. However, PTH can act
on bone cells, increase the permeability of bone cell membrane for
calcium ions, and make a large amount of calcium ions in bone
cells quickly enter the blood through the bone cell membrane, thus
increasing the concentration of calcium jons in the blood (27, 28).

In summary, the modified small incision approach can effectively
reduce blood loss, operation time, incision length and other
operation-related indexes of patients with thyroid cancer, and
reduce the occurrence of surgical trauma and related
complications. Bilateral lymph node dissection, parathyroidectomy
and the decrease of PTH level are the risk factors for EH in
patients with thyroid cancer after operation. It is helpful to reduce
the incidence of EH in patients with thyroid cancer after surgery
by comprehensive imaging examinations and taking measures to
improve the metabolic function of patients.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/Supplementary Material, further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by This study was approved by the ethics committee
of our hospital. The patients/participants provided their
written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

JZ is the mainly responsible for the writing of the article. HJ is
mainly responsible for research design. HM is mainly
responsible for data analysis. QD is responsible for the
guidance of the entire research. All authors contributed to the
article and approved the submitted version.

2022 | Volume 9 | Article 905920


https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

Zhou et al.

Modified Small Incision Thyroidectomy

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

. Dedivitis

. Tuttle RM. Controversial Issues in Thyroid Cancer Management. ] Nucl Med.

(2018) 59:1187-94. doi: 10.2967/jnumed.117.192559

. Wang TS, Sosa JA. Thyroid surgery for differentiated thyroid cancer - recent

advances and future directions. Nat Rev Endocrinol. (2018) 14:670-83.
doi: 10.1038/s41574-018-0080-7

. Prete A, Borges de Souza P, Censi S, Muzza M, Nucci N, Sponziello M.

Update on fundamental mechanisms of thyroid cancer. Front Endocrinol
(Lausanne). (2020) 11:102. doi: 10.3389/fendo.2020.00102

RA, Aires FT, Cernea CR. Hypoparathyroidism after
thyroidectomy: prevention, assessment and management. Curr Opin
Otolaryngol Head Neck Surg. (2017) 25:142-6. doi: 10.1097/MOO.
0000000000000346

. Roman BR, Randolph GW, Kamani D. Conventional thyroidectomy in the

treatment of primary thyroid cancer. Endocrinol Metab Clin North Am.
(2019) 48:125-41. doi: 10.1016/j.ec1.2018.11.003

. Zhao R, Xiang J, Wang B, Chen L, Tan S. Recent advances in the

development of noble metal NPs for cancer therapy. Bioinorg Chem Appl.
(2022) 28:2444516. doi: 10.1155/2022/2444516

. Moreno Llorente P, Gonzales Laguado EA, Alberich Prats M, Francos

Martinez JM, Barrasa AG. Surgical approaches to thyroid. Cir Esp (Engl
Ed). (2021) 99:267-75. doi: 10.1016/j.ciresp.2020.08.006

. Moreno Llorente P, Francos Martinez JM, Garcia Barrasa A, Pascua Solé M.

Transoral endoscopic thyroidectomy vestibular approach (TOETVA). Cir Esp
(Engl Ed). (2021) 16:9-73. doi: 10.1016/j.ciresp.2021.07.006

. Pepe ], Colangelo L, Biamonte F, Sonato C, Danese VC, Cecchetti V, et al.

Diagnosis and management of hypocalcemia. Endocrine. (2020) 69:485-95.
doi: 10.1007/s12020-020-02324-2

Xu ZF, Hong SH, Wang SJ, Zhao X, Liu YY, Ding SS, et al. Neuroendocrine-
immune regulating mechanisms for the anti-inflammatory and analgesic
actions of acupuncture. World ] Tradit Chin Med. (2020) 6:384-92. doi: 10.
4103/wjtcm.wjtcm_41_20

Seib CD, Sosa JA. Evolving Understanding of the Epidemiology of Thyroid
Cancer. Endocrinol Metab Clin North Am. (2019) 48:23-35. doi: 10.1016/j.
€cl.2018.10.002

Xiang J, Liu F, Wang B, Chen L, Liu W, Tan S. A literature review on maillard
reaction based on milk proteins and carbohydrates in food and
pharmaceutical products: advantages, disadvantages, and
strategies. Foods. (2021) 10:1998. doi: 10.3390/foods10091998
Filetti S, Durante C, Hartl D, Leboulleux S, Locati LD, Newbold K, et al.
Thyroid cancer: ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-upt. Ann Oncol. (2019) 30:1856-83. doi: 10.1093/
annonc/mdz400

Shaha AR, Patel KN, Michael Tuttle R. Completion thyroidectomy-Have we
made appropriate decisions? J Surg Oncol. (2021) 123:37-8. doi: 10.1002/jso.
26234

Liu J, Sun W, Dong W, Wang Z, Zhang P, Zhang T, et al. Risk factors for
post-thyroidectomy haemorrhage: a meta-analysis. Eur ] Endocrinol. (2017)
176:591-602. doi: 10.1530/EJE-16-0757

Doran HE, Wiseman SM, Palazzo FF, Chadwick D, Aspinall S. Post-
thyroidectomy bleeding: analysis of risk factors from a national registry. Br
J Surg. (2021) 108:851-7. doi: 10.1093/bjs/znab015

Philteos ], Baran E, Noel CW, Pasternak JD, Higgins KM, Freeman JL, et al.
Feasibility and safety of outpatient thyroidectomy: a narrative scoping review.
Front Endocrinol (Lausanne). (2021) 12:717427. doi: 10.3389/fendo.2021.
717427

avoidance

Frontiers in Surgery | www.frontiersin.org

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Pessanha I, Coimbra D, Scuglia M, Miranda A, Correia-Pinto J. Minimally
invasive neck surgery: an animal model study. J Laparoendosc Adv Surg
Tech A. (2021) 31:1408-11. doi: 10.1089/1ap.2021.0316

Molnar C, Botoncea M, Butiurca VO, Nicolescu CL, Molnar CV, Grigorescu
BL. Monobloc total thyroidectomy using sealing devices: preliminary results
and comparative analysis. Chirurgia (Bucur). (2019) 114:668-73. doi: 10.
21614/chirurgia.114.5.668

Choi JB, Lee BC, Park YM, Jung HJ, Kim DI. Application of minimal invasive
technique for thyroidectomy without remote access in locally advanced
thyroid carcinoma with gross extra-thyroidal extension. Int J Surg Case
Rep. (2020) 75:143-6. doi: 10.1016/j.ijscr.2020.09.047

Kim SY, Kim HJ, Chang H, Kim SM, Lee YS, Chang HS, et al. Modified
version of minimally invasive open thyroidectomy using an unilateral
incision. Asian ] Surg. (2021) 44:1166-71. doi: 10.1016/j.asjsur.2021.02.024
Benmiloud F, Godiris-Petit G, Gras R, Gillot JC, Turrin N, Penaranda G,
et al. Association of autofluorescence-based detection of the parathyroid
glands during total thyroidectomy with postoperative hypocalcemia risk:
results of the PARAFLUO multicenter randomized clinical trial. JAMA
Surg. (2020) 155:106-12. doi: 10.1001/jamasurg.2019.4613

Garg S, Mishra AK, Singh KR, Enny LE, Ramakant P. PTH gradient as a
predictor of post thyroidectomy hypocalcemia. Indian ] Endocrinol Metab.
(2021) 25:332-6. doi: 10.4103/ijem.IJEM_797_20

Hong YT, Lim ST, Hong KH. Voice outcome of total thyroidectomy in
comparison with administration of recombinant human TSH. ] Voice.
(2021) 35:317-22. doi: 10.1016/j.jvoice.2019.08.021

Piduraru DN, Ion D, Carsote M, Andronic O, Bolocan A. Post-
thyroidectomy hypocalcemia - risk factors and management. Chirurgia
(Bucur). (2019) 114:564-70. doi: 10.21614/chirurgia.114.5.564

Alqahtani SM, Alatawi AS, Alalawi YS. Post-thyroidectomy hypocalcemia: a
single-center experience. Cureus. (2021) 13:20006. doi: 10.7759/cureus.20006
Metere A, Biancucci A, Natili A, Intini G, Graves CE. PTH after
thyroidectomy as a predictor of post-operative hypocalcemia. Diagnostics
(Basel). (2021) 11:1733. doi: 10.3390/diagnostics11091733

Kazaure HS, Zambeli-Ljepovic A, Oyekunle T, Roman SA, Sosa JA,
Stang MT, et al. Severe hypocalcemia after thyroidectomy: an analysis of
7366 patients. Ann Surg. (2021) 274:1014-21. doi: 10.1097/SLA.
0000000000003725

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as
a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Zhou, Ju, Ma and Diao. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

2022 | Volume 9 | Article 905920


https://doi.org/10.2967/jnumed.117.192559
https://doi.org/10.1038/s41574-018-0080-7
https://doi.org/10.3389/fendo.2020.00102
https://doi.org/10.1097/MOO.0000000000000346
https://doi.org/10.1097/MOO.0000000000000346
https://doi.org/10.1016/j.ecl.2018.11.003
https://doi.org/10.1155/2022/2444516
https://doi.org/10.1016/j.ciresp.2020.08.006
https://doi.org/10.1016/j.ciresp.2021.07.006
https://doi.org/10.1007/s12020-020-02324-2
https://doi.org/10.4103/wjtcm.wjtcm_41_20
https://doi.org/10.4103/wjtcm.wjtcm_41_20
https://doi.org/10.1016/j.ecl.2018.10.002
https://doi.org/10.1016/j.ecl.2018.10.002
https://doi.org/10.3390/foods10091998
https://doi.org/10.1093/annonc/mdz400
https://doi.org/10.1093/annonc/mdz400
https://doi.org/10.1002/jso.26234
https://doi.org/10.1002/jso.26234
https://doi.org/10.1530/EJE-16-0757
https://doi.org/10.1093/bjs/znab015
https://doi.org/10.3389/fendo.2021.717427
https://doi.org/10.3389/fendo.2021.717427
https://doi.org/10.1089/lap.2021.0316
https://doi.org/10.21614/chirurgia.114.5.668
https://doi.org/10.21614/chirurgia.114.5.668
https://doi.org/10.1016/j.ijscr.2020.09.047
https://doi.org/10.1016/j.asjsur.2021.02.024
https://doi.org/10.1001/jamasurg.2019.4613
https://doi.org/10.4103/ijem.IJEM_797_20
https://doi.org/10.1016/j.jvoice.2019.08.021
https://doi.org/10.21614/chirurgia.114.5.564
https://doi.org/10.7759/cureus.20006
https://doi.org/10.3390/diagnostics11091733
https://doi.org/10.1097/SLA.0000000000003725
https://doi.org/10.1097/SLA.0000000000003725
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

	Clinical Efficacy of Modified Small Incision Thyroidectomy and Analysis of Influencing Factors of Postoperative Hypocalcemia
	INTRODUCTION
	DATA AND METHODS
	General Information
	Research Methods
	Statistical Methods

	RESULTS
	Comparison of Perioperative Conditions Between the Two Groups
	Comparison of Thyroid Hormone Levels Before and After Operation Between the Two Groups
	Comparison of the Incidence of Postoperative Complications Between the Two Groups
	Univariate Analysis of Patients With EH After Surgery
	Multi-Factor Analysis of Postoperative EH in Patients

	DISCUSSION
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	AUTHOR CONTRIBUTIONS
	REFERENCES


