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Objective: Surgical resection is the main treatment for thyroid cancer, but while traditional open thyroidectomy improves prognosis,
it also results in poor cosmetic outcomes. Therefore, we devised the lateral cervical small incision approach to thyroidectomy and will
evaluate its efficacy.

Methods: The clinicopathological data of 191 patients who underwent unilateral thyroidectomy and isthmusectomy for early thyroid
cancer were collected retrospectively. Of these, 100 patients underwent a traditional thyroidectomy using the median cervical approach
(control group), and 91 patients underwent a thyroidectomy using the lateral cervical small incision approach (experimental group).
The differences in perioperative prognosis, postoperative complications, and cosmetic outcomes between the two groups were evaluated.
Results: There was no significant difference in sex, age, tumor size, lymph node dissection, number of metastases, or postoperative
complications between the experimental group and the control group (P > 0.05). There were significant differences in the duration of the
operation; postoperative blood loss, drainage, and hospital stay; and scar color, blood circulation, hardness, and thickness between the groups
(P < 0.05). The cosmetic outcomes of the incisions in the experimental group were more satisfactory than in the control group (P < 0.05).
Conclusion: When compared with traditional open thyroidectomy, the lateral cervical small incision approach has a lower incidence
of complications, a better perioperative prognosis, and an improved cosmetic outcome.

Keywords: thyroid carcinoma, lateral cervical approach, small incision, surgical operation, thyroidectomy, neck aesthetics,
comparative study

Introduction
Thyroid tumors are the most common malignant tumors of the endocrine system and are frequently found in females.'
Surgical resection is the main treatment for thyroid cancer and greatly improves prognosis.” However, postoperative
complications, such as poor cosmetic outcomes, scar adhesion, and hyperplasia, pose challenges for thyroid surgeons,
especially in traditional thyroid surgery using a midline cervical incision, and the incidence of scar adhesion and
hyperplasia is high.> Endoscopic surgery has been used in thyroid surgery, and there have recently been noteworthy
developments in this type of surgery. In 1996, Gagner et al* first introduced the endoscopic technique for use in
parathyroidectomy. Subsequently, with developments in endoscopic surgery, Miccoli et al’ performed small-incision
thyroid surgery. Although these types of surgeries result in better cosmetic outcomes for patients, they require a high
level of technical ability from the surgeon and have disadvantages, such as long operation times and high costs.’
Therefore, it is important to develop new surgical approaches.

Qin et al” found that during thyroid surgery, it is better to expose the superior thyroid and superior laryngeal nerves
using the anterior cervical intermuscular approach, as this results in a significantly lower incidence of postoperative
negative voice outcomes, but this approach has a poor cosmetic outcome. As the anterior cervical band muscle space is

located in the lateral neck, if a small incision is made in the lateral neck for unilateral thyroid gland lobectomy and
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isthmusectomy, the anterior cervical band muscle space and superior thyroid will be suitably exposed. Using this
approach, the nerves may be avoided, reducing the incidence of surgical complications, and the incision can be hidden
under the collar to achieve an ideal cosmetic outcome. Therefore, in this study, we aim to establish the lateral cervical
small incision approach for thyroidectomy in patients with early thyroid cancer and evaluate its efficacy.

Materials and Methods

Patients

A total of 191 patients who underwent unilateral glandular lobectomy and isthmusectomy for early thyroid cancer from
June 2019 to December 2019 were enrolled in this retrospective study. A preoperative ultrasonography-guided fine-
needle puncture biopsy was performed on all patients to confirm stage T1 single differentiated papillary thyroid
carcinoma in the unilateral thyroid lobe (tumor size: <2 cm), and the absence of cervical lymphadenopathy was
confirmed in all patients via a computed tomography scan and ultrasonography. In addition, each patient underwent
a thyroid function test and an esophageal and indirect laryngoscopy preoperatively in order to exclude esophageal and
laryngeal lesions. The exclusion criteria were as follows: 1) undifferentiated thyroid carcinoma, enlarged lymph nodes in
the lateral neck, and esophageal or laryngeal lesions and 2) hyperthyroidism; benign thyroid tumor; previous neck
surgery; coagulation dysfunction; abnormal function of the heart, liver, or kidney; surgical or drug contraindications;
suspected malignant thyroid carcinoma; cervical lymph node enlargement; or esophageal, pharyngeal, or laryngeal
lesions. All operations were performed by the same group of doctors, all subjects signed informed consent prior to
enrollment, the study was approved by the institutional review board of the Affiliated Cancer Hospital of the Xinjiang
Medical University, and all interventions were performed under committee supervision in accordance with the relevant
guidelines and regulations.

Surgical Approach

Preoperatively, the appropriate operative approach was established for each patient based on the preoperative physical
and imaging examinations, tumor characteristics, and other factors. Each patient was placed in a seated position, and the
incision was planned in a way that would allow it to be covered in the patient’s everyday life (eg, for male subjects the
incision could be covered by wearing a collared shirt and in female subjects by wearing a necklace). In addition to
cosmetic considerations, the location of the thyroid lesion was considered. A diagonal arc incision was planned and
drawn at the left or right supraclavicular fossa, depending on the location of the lesion. The length of the incision
depended on the characteristics of the tumor but was approximately 3.0-4.5 cm (see Figure 1A).

All patients underwent surgery under general anesthesia with tracheal intubation. For the lateral cervical small
incision approach, to fully expose the neck surgical field, patients were placed in the supine position with their shoulders
and back raised and their head tilted back. An incision was made along the marked line, and the platysma myoides were
exposed and resected. After loosening the flap up and down along the deep surface of the platysma, the anterior margin of
the sternocleidomastoid muscle and the anterior neck muscle group were exposed. The sternohyoid muscle and the lateral
edge of the sternothyroid muscle were longitudinally split to reveal the thyroid gland. The anterior cervical muscle group
was pulled to the healthy side of the thyroid gland, and the intrinsic thyroid membrane and surgical membrane space, the
natural space between the sternothyroid muscle and the thyroid gland, were opened. The inner side of the cervical sheath
(internal jugular vein) and the lateral border of the sternothyroid muscle were separated. The natural gap between the
deep surface of the anterior cervical band muscle and the thyroid was opened (see Figure 1B).

Separation range: the inner side of the separation was the thyroid isthmus near the healthy side of the thyroid, the
outer side was the carotid sheath, the lower boundary was the notch of the sternum, and the upper boundary was the
upper thyroid. A stable and clear surgical space was established to fully expose the affected thyroid lobe (see Figure 1B).
A perioperative frozen biopsy was performed to confirm papillary thyroid cancer. After carefully freeing the thyroid
tissue, the bleeding at the thinnest part of the thyroid tissue was stopped if the unilateral thyroid lesion was a solid cystic
mass.® The tumor and the ipsilateral thyroid lobe were removed together. During the operation, the RLN was identified
and preserved and the prophylactic central lymph node dissection was performed (see Figure 1C), according to the
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Figure | Lateral cervical small incision approach (A). Skin incision (B). Exposure of the superior pole of the thyroid (C). Exposure of external branch of superior laryngeal
nerve.

recommendations in the Diagnosis and Treatment of Papillary Thyroid Microcarcinoma (2016 edition).’ The parathyroid
glands were retained in situ, and their microcirculation was protected. Upon completion of the surgery, a drainage tube
was placed on the outer edge of the original incision, without additional punching, and the wound was closed."’

Postoperative Treatment

Postoperatively, a standard treatment protocol was administered to all patients regardless of the surgical approach, and
the adjuvant endocrine therapy included thyroid stimulating hormone suppression therapy with levothyroxine sodium
tablets. Postoperative complications, such as recurrent laryngeal nerve injury, hypoparathyroidism (hypocalcemia), local
effusion, postoperative bleeding, hematoma, and infection, were closely monitored. The drainage tube was removed
when the drainage volume was <20 mL/d and the drainage fluid was clear. If there were no postoperative complications
and the drainage tube had been removed, the patient was discharged.

Follow-Up
The postoperative follow-up was performed via outpatient visits. The patients were followed up quarterly in the first year,
biannually in the second year, and at least annually thereafter.

Data Collection

The demographic and clinicopathological data of all enrolled patients, including tumor size, intraoperative blood loss,
postoperative drainage, postoperative complications, length of hospital stay, and lymph node dissection and metastases,
were collected.

Outcome Evaluation and Patient Satisfaction

Two months postoperatively, the Vancouver Scar Scale (VSS) and the Observer Scar Evaluation Scale (OSAS)'! were
administered to patients face-to-face and evaluated by the doctors. The patients received no incentives for completing the
surveys, and no patients declined to answer them. In the VSS, the scars were scored based on color, blood circulation,
thickness, and softness. The scoring system is as follows: 1) Pigmentation: The color of the scar is similar to or no different
from that of normal skin (0 points), light pink (1 point), a mixture of light and dark (2 points), or dark (3 points). 2) Vascularity:
The color of the scar is close to that of normal skin (0 points), pink (1 point), red (2 points), or dark red (3 points). 3) Height:
The thickness of the scar is similar to that of normal skin (0 points), >0 and <1 mm (1 point), >1 and <2 mm (2 points), 2—4 mm
(3 points), and >4 mm (4 points). 4) Pliability: The texture of the scar is approximately as soft as normal skin (0 points), soft
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with skin deformation under minimal resistance (1 point), slightly tense (2 points), hard (3 points), curved and contracts when
stretched (4 points), or contracted, eg, joint deformities (5 points). In the OSAS, the scars are scored on a scale of 0—10 points
based on blood vessel distribution, color, thickness, softness, and surface area. The lower the score, the better the degree of scar
recovery. Patient satisfaction was surveyed using the satisfaction survey from the (China) National Health Commission
Satisfaction Survey Platform.

Statistical Analysis

All statistical analyses were conducted using SPSS 26.0 (IBM, USA). P < 0.05 (two sided) was considered statistically
significant. Continuous variables were expressed as mean + SD and compared using the 7-test, and categorical variables
were compared using the chi-squared test.

Results

Baseline Characteristics

A total of 191 patients (28 males and 163 females) were enrolled in this study, with a mean age of 44.8 + 10.1 y. There
were 91 patients (15 males and 76 females) in the lateral cervical approach group (experimental group) aged 17-67 vy,
with an average age of 43.51 + 9.34 y. There were 100 patients (13 males and 87 females) in the traditional approach
group (control group) aged 28—74 y, with an average age of 45.91 £+ 10.71 y. There was no significant difference in sex,
age, tumor size, lymph node dissection, or number of metastases between the groups (P > 0.05; see Table 1).

Perioperative Prognosis

There were significant differences between the experimental group and the control group in operation duration (38.69 +
3.34 and 89.99 £+ 21.94 min, respectively), intraoperative bleeding volume (19.61 £+ 11.45 and 30.85 + 9.69 mL,
respectively), postoperative drainage (17.58 + 4.17 and 51 £ 17.9 mL, respectively), and postoperative hospital stay
(2.38 £ 0.62 and 3.4 £ 1.34 days, respectively; P < 0.05; see Table 1).

Postoperative Complications

Routine complications after thyroidectomy include recurrent laryngeal nerve injury, hypoparathyroidism (hypocalcemia),
local effusion, postoperative bleeding, hematoma, and wound infection. No postoperative bleeding, hematoma, or wound
infection occurred in either of the groups (see Table 2), and there was no significant difference in the occurrence of
complications between the two groups. There was one case of recurrent laryngeal nerve injury, manifesting as post-
operative hoarseness, in the experimental group and three in the control group, and after symptomatic treatment, all these
patients recovered within one month. No cases of permanent laryngeal nerve injury were found. There was one case of
hypoparathyroidism, manifesting as hypocalcemia, in the experimental group and four in the control group. All these
patients recovered within one month, and no cases of permanent hypoparathyroidism were found. There were no cases of
local effusion in the experimental group and three in the control group. In all three cases, the local effusion was observed
after drainage removal but did not require surgical drainage or aspiration.

Cosmetic Outcomes
The color, blood circulation, softness, and thickness of the scars were evaluated using the VSS and the OSAS, and the patients
in the experimental group were more satisfied with the cosmetic outcomes of the incisions (P < 0.05; see Table 3).

Discussion

With improvements in surgical technology and the increasingly stringent cosmetic requirements of patients, minimally
invasive techniques, such as endoscopic procedures, including complete endoscopic thyroid surgery and endoscope-
assisted thyroidectomy,'? have been widely used in thyroid surgery.'> Complete endoscopic thyroid surgery results in
a satisfactory cosmetic outcome, with no scar on the patient’s neck. In an endoscope-assisted thyroidectomy, a small
incision is made on the neck, and the operative field is exposed with the assistance of an endoscope, without the need for
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Table | Basic Clinical Information of Patients
Group Lateral Cervical Small Incision Approach | Traditional Surgery (n=100) P
(n=91)
Male/female 15/76 13/87 —
Agel(year, yts) 43.51+9.34 45.91£10.71 0.103
Age rangelyear 17-67 28-74 —
Mass size/cm 0.67+0.14 0.68+0.12 0.703
Ethnicity Han (n=80), Hui (n=4), Uygur (n=3), Kazakh Han (n=88), Hui (n=2), Uygur (n=10) —
(n=2), Mongolian (n=2)
Education level llliteracy (n=2), elementary school degree llliteracy (n=3), elementary school degree —
(n=4), junior high school degree (n=14), high (n=9), junior high school degree (n=13), high
school degree (n=16), technical secondary school degree (n=17), technical secondary
school degree (n=6), college degree (n=35), school degree (n=6), junior college degree
bachelor degree (N=13), master degree (n=1) (n=34), bachelor degree (N=16), master degree
(n=2)
Occupation Warehouse manager (n=1), self-employed Self-employed (n=10), worker (n=10), civil —
(n=12), civil servant (n=3), nurses (n=2), servant (n=10), accountant (n=4), teacher
accountant (n=4), teacher (n=4), police (n=2), | (n=5), police (n=1), farmer (n=9), retirement
farmer (n=7), business management (n=1), (n=17), no occupation (n=10), salesperson
driver (n=2), retirement (n=17), no occupation | (n=2), doctor (n=2), staff (n=19), technician
(n=9), student (n=1), pharmacist (n= 1), doctor | (n=1)
(n=1), staff (n=23), technician (n=1)
Number of lymph node dissected | 5.74%1.16 5.85£1.03 0.521
Number of lymph node 0.53+1.05 0.53+0.96 0.954
metastases
Operation time/min 38.69+3.34 89.99+21.94 P<0.001
Intraoperative bleeding volume/ 19.61£11.45 30.85+9.69 P<0.001
mL
Postoperative drainage/mL 17.58+4.17 51179 P<0.001
Postoperative hospital stay/day 2.38+0.62 3.4+1.34 P<0.001
Table 2 Postoperative Complications
Group Lateral Cervical Small Incision Traditional Surgery P
Approach (n=91) (n=100)
Recurrent laryngeal nerve injury | 3 0.347
Hypoparathyroidism (hypocalcemia) [ 4 0.215
Local effusion 0 3 0.141
Postoperative bleeding, hematoma 0 0 —
Wound infection 0 0 —

gas to establish a surgical space. When compared with traditional surgery via the median approach, endoscope-assisted

thyroidectomy has a shorter operative time and lower trauma rate but a higher cost, which limits the widespread use of

endoscopic thyroid surgery.'*'> Therefore, compared with endoscopic assisted thyroidectomy, open thyroidectomy is still

the main treatment for thyroid cancer, and the operation cost is lower."®

As a result, open thyroidectomy is still the primary treatment for thyroid cancer. However, traditional open

thyroidectomy has some disadvantages, including a long incision (see Figure 2A); complete transection of the

anterior cervical muscle group, resulting in significant trauma and bleeding (see Figure 2B and C); postoperative

swallowing discomfort; surgical scarring; and poor cosmetic outcomes (see Figure 3A).'7'® It has been reported that
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Table 3 Cosmetic Outcome

Group Lateral Cervical Small Incision Traditional Surgery (n=100) P
Approach (n=91)
Vss
Color 0.23+0.44 1.4+0.68 P<0.001
Blood circulation 1.21£0.76 2.52%1.12 P<0.001
Thickness 0.92+0.77 1.3+0.83 0.002
Softness 0.55+0.56 1.25+0.84 P<0.001
OSAS
Blood vessel distribution 2.4+1.09 2.48+1.21 0.662
Color 2.8%1.15 3.33£1.47 0.007
Thickness 2.64+1.24 3.17%1.38 0.007
Roughness 2.76£1.35 3.05+1.35 0.154
Softness 3.01%1.48 3.03x1.4 0.928
Surface area 4.17£1.22 4.34%1.39 0.388
Patient satisfaction 6.7+0.45 1.65+0.67 P<0.001

open thyroidectomy with prophylactic lymphadenectomy will cause more complications.'” Consequently, we
designed the lateral cervical small incision approach, which minimizes the damage caused by open surgery and
has the following advantages: 1) A small incision (approximately 3.0-4.5 cm). The neck is cut along the predefined
line. The longitudinal line between the sternocleidomastoid muscle and the band muscle is not cut, and the normal

Figure 3 Representative images of patients two months after surgery (A). Front view: traditional surgery (B). Front view: lateral cervical small incision (C). Lateral view:
lateral cervical small incision.
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physiological space of the neck is used. As a result, postoperative lymph node edema caused by injury, pain from
local swelling, and recovery time is reduced. In addition, the scar can be completely covered by simple jewelry, such
as a necklace, or a collared shirt. 2) No injury to the anterior cervical area (see Figure 3B and C), the superior
laryngeal nerves are protected, the operative time is reduced, and postoperative neck discomfort is decreased by using
normal gaps.

The aim of the lateral cervical small incision approach is to reduce tissue injury during the operation and improve
cosmetic outcomes. The indications for this surgery are as follows: 1) no history of neck surgery; 2) a benign thyroid
lesion with a diameter <5 cm or bilateral thyroid lesions with a diameter <2 cm on one side and <3 cm on the other
side; 3) low-grade malignant tumor of the thyroid gland with a tumor diameter <2 cm, with no need for large-scale
cervical lymph node dissection; or 4) cystic thyroid adenoma. According to these indications, most thyroid surgical
procedures can be completed using this approach, making it significantly more widely applicable than endoscopic
surgery. In addition, this surgical approach does not require specialized surgical instruments.

In addition, research reports show that Lymph node yield (LNY) during initial central neck dissection (CND) surgery is
an independent prognostic factor for recurrent/persistent disease in the central neck, LNY = 11 in bilateral CND procedures
is an optimal number in estimating the prognosis of PTC patients undergoing total thyroidectomy plus bilateral CND.?’ The
median number of central lymph node dissection (CND) and lymph node metastasis (LNY) in the lateral neck small incision
approach group were 6 (2—7) and 0 (0-3), respectively. The median of central lymph node dissection (CND) and lymph
node metastasis (LNY) in the traditional median approach group were 6 (2—7) and 0 (0-3), respectively. The results showed
that there was no difference in the number of lymph node dissection and lymph node metastasis between the two groups.
Studies have reported that the LNY of the initial CND operation is an independent prognostic factor for recurrent/persistent
diseases in the central neck, and the LNY of bilateral CND operation is 11, which is the best number for the prognosis of
PTC patients undergoing total thyroidectomy plus bilateral CND. Therefore, the LNY in CND surgery in both groups is less
than 11, suggesting that the probability of reexamination is low.

This study has some limitations. First, the lateral cervical small incision approach can only be used to remove
a unilateral goiter. Second, the cosmetic effect of the cervical small incision approach is slightly worse than that of
complete endoscopic surgery, and patients still need to use neck accessories or clothing to hide the scar.

Conclusions

When compared with a conventional thyroidectomy approach, the lateral cervical small incision approach had a lower
incidence of complications, a better perioperative prognosis, and an improved cosmetic outcome, making it a safe and
effective surgical approach for patients with early thyroid cancer. However, the lateral approach is most applicable to
patients with confirmed unilateral papillary thyroid carcinoma, with a tumor size <2 c¢cm, no esophageal or laryngeal
lesions, and no prior history of neck surgery or radiotherapy.
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