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Visualized Surgery

The application of selective neck dissection while preserving the 
cutaneous branches of cervical plexus in the surgical treatment 
of differentiated thyroid cancer—experiences from thousands of 
cases 
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Abstract: Differentiated thyroid cancer (DTC) is associated with the highest propensity for lymph node 
metastases, given the significant morbidity associated with sacrificing the spinal accessory nerve, surgeons 
increasingly looked to minimizing functional deficits while maintaining oncologic outcome. We have 
detailed the technique of a selective neck dissection with more attention to preserving the cervical sensory 
nerves since 1999 in Fudan University Shanghai Cancer Center. We found that the radical dissection with 
preservation of the cutaneous branches including the great auricular nerve, the less occipital nerve and the 
supraclavicular nerve can maximally decrease the complications of paresthesia and dysesthesia postoperatively 
in the lower neck, the shoulders and the area around the ear in DTC cases when indications were allowed. As 
long as the principles of cancer surgery are strictly followed, our approach guarantees radical tumor removal 
and exhibit more functional preservation.
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Introduction

Cervical lymphadenectomy, or neck dissection, plays an 
important role in the management of patients with thyroid 
cancer (1,2). As known, the classic or radical neck dissection 
entails removal of some functional non-lymphatic structures 
routinely, including the spinal accessory nerve, the 
sternocleidomastoid muscle (SCM), and the internal jugular 
vein (IJV) (3). However, given the significant morbidity 
but the controversial influence of oncologic outcome while 
sacrificing the important structures, surgeons discreetly 
minimized the functional deficits based on the comparative 
prognosis in differentiated thyroid cancer (4,5). In 1951, 

Martin et al. declared that the techniques sparing the spinal 
accessory nerve “should be condemned unequivocally” (6).  
Since the lymphatic drainage of the thyroid cancer has 
been well demonstrated, it allows surgeons to perform 
more conservative neck dissections to avoid functional 
injury while maintaining oncologic outcome. In 1955, 
George Crile reported similar outcomes for patients with 
thyroid cancer undergoing either radical or conservative 
neck dissections. Thus, he further emphasized that radical 
procedures were unnecessary for thyroid cancer, which 
anatomically drain primarily to the central compartment 
first and only secondarily to the jugular chain (7). 
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Based on the knowledge of lymphatic drainage of 
differentiated thyroid cancer and the increasing emphasis 
on functional preservation, we began to develop a selective 
neck dissection focused on preserving the cervical sensory 
nerves in 1999 (8). Anatomically, the cervical plexus is a 
plexus of the anterior rami of the first four cervical spinal 
nerves which arise from C1 to C4 cervical segment. It is 
located in the neck, posterior to the SCM. Nerves formed 
from the cervical plexus innervate the back of the head, 
as well as some neck muscles. The cervical plexus has 
two types of branches, cutaneous and muscular. Muscular 
branches are buried in the deeper part of deep cervical 
fascia thus hardly to see, which could routinely be retained 
in the traditional modified neck dissection. We paid more 
attention to the four cutaneous branches including great 
auricular nerve, transverse cervical nerve, lesser occipital 
and supraclavicular nerves (9). The procedure of selective 
neck dissection while preserving the cutaneous branches of 
cervical plexus will be shown in this study.

Patient information

The patient is a 39-year-old female. She came to our 
hospital because she found thyroid nodule and cervical 
lymph nodes enlargement in medical examination 2 months 
ago. The patient had no radiation history or family history. 
Ultrasonography showed a 1.5-cm solid hypoechoic 
mass with dot like calcification in the right lobe [Thyroid 
Imaging Reporting and Data System (TI-RADS): 4C], 
central and lateral enlarged lymph nodes in III, IV and 
VI levels. CT showed a thyroid malignancy in the right 
lobe and cervical multiple lymph nodes enlargement in 
III, IV and VI levels. Fine needle aspiration (FNA) biopsy 
demonstrated the papillary thyroid cancer with cervical 
lymph nodes metastasis. The metastatic lymph nodes were 
all smaller than 1 cm without extra-nodal extension, and 
the primary tumor was unifocal and smaller than 2 cm 
without extrathyroidal extension. The patient was evaluated 
as intermediate risk and would not need radioactive iodine 
(RAI) therapy at the moment. Thus, the right thyroid 
lobectomy and unilateral selective neck dissection while 
preserving the cutaneous branches of cervical plexus was 
taken as initial treatment.

Operative techniques

The techniques of our procedure were described as below. 
The supraclavicular 1-cm cervical collar curved incision 

about 8–10 cm from the contralateral SCM margin to the 
affected side of the external jugular vein (EJV) is used. Flaps 
are elevated in the subplatysmal plane, developed from the 
inferior border of the mandible superiorly, to the clavicle 
inferiorly, and from the midline of the neck but with no 
extension to the posterior beyond the anterior border of 
the SCM, preventing backward branches of cervical plexus 
from injury. In developing the superior skin flap, extending 
may run along the lower border of mandible into capsule 
of submandibular gland, exposing the anterior belly of 
digastric muscle in the lower margin of the submandibular 
gland. The EJV and great auricular nerve are visualized. 
Lower end of the parotid gland is pull back so that the 
posterior belly of digastric muscle serves. The skin flap is 
extended along the anterior border of SCM, from posterior 
belly of digastric superiorly to the lower end of SCM. Care 
must be taken to preserve the cervical plexus when extends 
to the posterior midpoint of SCM, where the cervical plexus 
originates. The accessory nerve is covered by the superior 
part SCM when exposing. The dissection extends to the 
upper end of the posterior triangle superior to splenius 
capitis and levator scapulae. Then SCM is retracted, 
omohyoid is exposed with free dissociation as appropriate. 
The carotid sheath is exposed. By dissociating the IJV, 
carotid artery and vagus nerve, the dissection has been 
carried down to the prevertebral fascia overlying the deep 
muscle structures, starting from the superior to the inferior, 
the inside to the outside. Following the cervical plexus 
nerve, the dissection proceeds into posterior triangle with 
care for three main branches of supraclavicular nerve. The 
free dissociation of omohyoid close to the clavicle end is 
proceeded as appropriate, without the exposure of accessory 
nerve from the posterior margin of SCM to trapezius. The 
dissection is completed with the preservation of SCM, 
EJV, IJV, accessory nerve and cervical plexus, also with the 
radical resection of metastatic lymph nodes.

Comments

The main purpose of this study is to show the procedure 
of selective neck dissection while preserving the cutaneous 
branches of cervical plexus in DTC. In surgery from an 
anatomical point of view, the superior and inferior cutaneous 
branches could be preserved. Firstly, flaps are elevated 
in the subplatysmal plane, great auricular nerve runs 
superficially and anteriorly, therefore, it is visualized and 
protected. Secondly, flaps are elevated without extension to 
the posterior beyond the anterior border of the SCM, while 
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the lesser occipital nerve runs deeply and posteriorly and 

is less likely to be injured. At last, the cautious dissection 

proceeds into posterior triangle avoiding the injury of 

three main branches of supraclavicular nerves (Figure 1). 
However, the transverse cervical nerve is sacrificed in the 
exposure of the anterior margin of sternocleidomastoid. 
Fortunately, the sensory deficiency could be compensated 
by the contralateral one. 

There are two challenges in operation: one is node 
dissection around accessory nerve posterior beneath 
sternocleidomastoid, the other is exposing supraclavicular 
nerve in the dissection of the posterior triangle of neck. While 
the traditional approach runs from the outside to the inside, 
the inferior to the superior, which makes it be more likely to 
resect supraclavicular nerve. We recommend running from the 
superior to the inferior and the inside to the outside, which is 
beneficial to follow and preserve the nerves.

It is noted that the process of our dissection was 
artificially divided into two parts by omohyoid. Level II 
and III dissection are in upper area; in general, level IV 
and V dissection is proceeded until the muscle is retracted 
inferiorly, the free dissociation of omohyoid is proceeded as 
appropriate when the muscle is too high to pull inferiorly. 
In this situation, dissociate omohyoid and then pull it 
superiorly to make it be more appropriate for dissection.

Based on the radical dissection with preservation of the 
cutaneous branches including the great auricular nerve, 
the lesser occipital nerve, the supraclavicular nerve, the 
complications of paresthesia and dysesthesia postoperatively 
in the lower neck, the shoulders and the area around the ear 
could be maximally decreased. Lymph node around the EJV 
is hardly involved in metastasis of thyroid cancer (10), thus 
the preservation of EJV can facilitate facial vein draining 
and alleviate the swelling of facial tissue. Cervical plexus, 
which run into the spinal root of accessory nerve, may 
participate in innervation of sternocleidomastoid, especially 
the trapezius muscles (11), so it is important to be preserved. 
On the other hand, the limitation of cervical sensory nerve 
preservation is the difficulty in the exposure of Level II and 
Level Va, thus it requires acquainted anatomy knowledge of 
neck and a great degree of expertise for the surgeon. At this 
point, we designed a set of retractors for elevation of the 
flap with better views (Figure 2). With the addition of long 
cutting electrotome, the dissection in area level II and Va 
may be improved to operated. 

At last, it is necessary to emphasize that the traditional 
or modified neck dissection should be performed to ensure 
radical dissection in situations of extranodal invasion or 
fixed nodes. Since published literature has demonstrated the 
effectiveness of modified neck dissection in differentiated 
thyroid cancer, our approach proposes more functional 

Figure 1 The cutaneous branches of cervical plexus protected in 
surgery. EJV, external jugular vein. 
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preservation while the radical treatment as basic premise. In 
other words, all of the functional structures are preserved 
ultimately from surrounding tissue with en bloc resection of 
all affected nodes. 

The optimal surgical procedure for primary DTC 
tumor is the topic of general interest. There may be some 
doubts about the surgery for the primary tumor in this 

case. Lobectomy and unilateral neck dissection were not 
being performed widely in Western countries for thyroid 
cancer. American Thyroid Association’s (ATA’s) guideline 
still recommended a near-total or total thyroidectomy for 
the DTC patients with clinical N1 (1). However, we could 
recognize the trend that the surgical procedure of primary 
DTC tumor turns to be less and less invasive considering 
the favorable prognosis of DTC. As ATA’s guideline 
mentioned, “we must question whether total thyroidectomy 
and RAI remnant ablation is required in low to intermediate 
risk patients.” Many researches found no difference in a 
comparison of thyroidectomy and lobectomy, and some 
studies indicated that lobectomy was done in some high-
risk patients (12-14). The case shown in the video (Figure 3) 
was evaluated as intermediate risk and would not need RAI 
therapy at the moment. Thus, the right thyroid lobectomy 
and unilateral selective neck dissection was taken as initial 
treatment. The approach has been performed in more than 
2,000 cases since from 1999 in Fudan University Shanghai 
Cancer Center. Postsurgical physical examinations were 
performed every 3–6 months. All patients adhered to a 
12-month follow-up period, and many patients had a longer 
follow-up period. As reported in our previous study, the 
prognosis of the patients in our center is favorable with low 
incidence of local recurrence and distant metastasis (16). In 
addition, according to patient feedback, the complications 
of paresthesia and dysesthesia postoperatively in the lower 
neck, the shoulders and the area around the ear could be 
maximally decreased effectively. However, the quantitative 
evaluation of the relief of paresthesia and dysesthesia 
remains to be done next, which is the limitation of this 
study. Further studies will be conducted with large number 
of patients and long follow-up time.
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Figure 2 Set of retractors for elevation of the flap. (A) “Hockey 
stick” skin retractor with a 55-mm head, facilitating flaps elevation 
to expose level II area; (B,C) vein retractors to pull the upper 
internal jugular vein (B for left neck dissection and C for right neck 
dissection) avoiding flaps shading; (D) regular vein retractor.
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Figure 3 Selective neck dissection with preserving cervical plexus 
in papillary thyroid cancer (15).
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Video 1. Selective neck dissection with 
preserving cervical plexus in papillary 

thyroid cancer
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