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Abstract: Purpose: To identify the significance of level IIb neck dissection for patients with clinically node-negative 
oral squamous cell carcinoma (OSCC). Methods: A retrospective study was conducted with 203 patients with OSCC 
with no palpable lymph nodes in neck admitted to the Department of Oral Maxillofacial-Head and Neck Oncology 
from January 2012 through December 2014. After the diagnostic evaluations, all patients underwent wide local 
dissection and periodic supraomohyoid neck dissection (SOHND). In total, 115 patients underwent SOHND with 
IIb lymph node dissection, and 88 patients underwent elective SOHND without IIb lymph node dissection. The 
incidence of level IIb lymph node metastasis was evaluated by pathological and immunohistological analyses. The 
results were analyzed with independent sample t-tests. The incidence of complications (mainly scapular syndrome) 
and IIb lymph node metastasis rate (mainly for the preserving IIb group) were analyzed. Results: In total, 7 (6.09%) 
of the 115 patients who underwent SOHND had level IIb lymph nodes involvement. After 3 years of follow-up, 83 
(72.17%) patients who underwent SOHND had different degrees of scapular syndrome, and 27 (32.53%) patients 
who underwent SOHND improved through rehabilitation training but did not fully recover. Four (4.55%) patients who 
underwent elective SOHND (preserving IIb) developed scapular syndrome and recovered through rehabilitation after 
surgery. The 3-year overall survival rate of the 115 patients was 86.09%, and the 3-year overall survival rate of the 
88 patients who underwent elective SOHND (preserving IIb) was 84.09%. There were no significant differences be-
tween the two groups (P > 0.05). Conclusion: Patients with clinically N0 OSCC have a low rate of level IIb lymph node 
metastasis. Level IIb lymph nodes resection are not necessary during SOHND, which thereby protects the accessory 
nerve and its branches from damage and improves patient quality of life.
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Introduction

Oral squamous cell carcinoma (OSCC) is the 
most common malignant tumor of the oral cav-
ity, accounting for the vast majority (approxi-
mately 90%) of oral cancers [1]. OSCC metas- 
tasizes via lymphatic vessels to cervical lymph 
nodes [2, 3]. According to statistics, the inci-
dence of clinical cervical lymph nodes metas- 
tases from OSCC can be as high as 40% [4].  
For patients with no preoperative clinical or ra- 
diologic evidence of lymph node metastases, 

the occurrence of occult regional lymph node 
metastases can be 15-34%, as revealed by 
pathohistological and molecular analyses [5]. 
Studies on the pattern of OSCC cervical lymph 
node metastasis showed that regional metas-
tases are generally located in levels I-III, while 
the risk of level IV or V lymph node metastasis 
is extremely low [6]. Therefore, supraomohyoid 
neck dissection (SOHND) is now the most com-
mon surgical method for detecting occult meta-
static cervical lymph nodes and treating clini-
cally N0 necks. SOHND resects the contents in 
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levels I-III, to which oral cavity cancer most  
frequently metastases via lymphatic channels, 
but preserves functionally important anatomic 
structures, such as the sternocleidomastoid 
muscle, the internal jugular vein, and the ac- 
cessory nerve [7, 8]. Many clinical studies have 
shown that SOHND and radical neck dissec- 
tion (RND) have the same therapeutic effect  
in treating clinically N0 necks in patients with 
OSCC [9, 10]. Therefore, SOHND, which refers 
to the resection of level I-III lymph nodes, has 
become the standard of elective treatment for 
clinically node-negative necks in patients with 
OSCC [11]. 

To avoid this complication, avoiding level IIb  
dissection has been proposed. Therefore, a  
few studies have tried to research the preva-
lence of lymph node metastases to level IIb in 
head and neck squamous cell carcinoma and 
have suggested that dissection of level IIb 
lymph nodes are not necessary [12-14]. Thus, 
the aim of this study was to identify the inci-
dence of level IIb lymph node metastasis to 
help choose the appropriate surgical proce- 
dure and to evaluate the nodal recurrence in 
this area to determine whether this region 
could be excluded during SOHND for patients 
undergoing elective dissection for OSCC.

Patients and methods

Patients and clinical samples

Between January 2012 and December 2014, 
203 previously untreated patients with OSCC 
with no palpable lymph nodes in the neck 
admitted to the Department of Oral Maxillofa- 
cial-Head and Neck Oncology, Ninth People’s 
Hospital, Shanghai Jiao Tong University School 
of Medicine, were enrolled in this study. The 
inclusion criteria for this retrospective clinical 
study: Patients who was diagnosed as SCC by 
biopsy, with no palpable lymph nodes in neck; 
Patients with no preoperative clinical or radio-
logic evidence of lymph node metastases, and 
previously untreated; Patients who underwent 
unilateral or bilateral SOHND, which was per-
formed immediately before the wide excision  
of primary tumor and performed in a standard-
ized operation; Patients who received postop-
erative adjuvant therapy were not excluded, 
because adjuvant therapies had no negative 
effect on accessory nerve functions [15]. The 
patients with poor general condition, syste- 
mic disorders, distant metastases, neuromo- 
tor disorders, previous surgery or trauma his-
tory involved neck/arm/shoulder, and those 
who refused to join the study were excluded. 
Patients with inadequate data sets were ex- 
cluded from the study.

The patients’ ages ranged from 41 to 79  
years (median, 59.7 years). There were 127 
males and 76 females. The distribution of the 
primary lesions was as follows: tongue, 101 
patients; buccal mucosa, 45 patients; floor of 
the mouth, 30 patients; gingiva, 20 patients; 
lip, 4 patients; and palate, 3 patients (Figure 
1). The primary tumors were staged accord- 
ing to the 2002 classification of the American 
Joint Committee on Cancer: 128 tumors were 
staged as T1, and 75 tumors were staged  
as T2 (Figure 2). After completing diagnostic 
evaluations, all patients underwent surgery 
(wide primary tumor excision with SOHND or 
elective SOHND) (Figure 3). Of the 203 pati- 
ents, 115 patients underwent IIb lymph node 
dissection (check preoperative CT of patients, 
Figure 4), and the remaining 88 patients did 
not undergo IIb lymph node dissection. Colle- 
cting photos of patients before and after sur-
gery for comparison (Figure 5). The study was 
approved by the Medical Ethical Committee of 
the Ninth People’s Hospital. Written informed 

Figure 1. The primary sites of diagnosed oral squa-
mous cell carcinoma in the 203 patients included in 
the current study.
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consent was obtained from all participants 
involved in this study. 

In the surgical specimen, the dissected lymph- 
atic chains were separately labeled as levels I 
to III, with level II group being divided into IIa 
and IIb. The surgical specimens were sent to 
the Department of Pathology for analysis of  
the permanent section. The histopathological 
examination and immunohistochemistry ana- 
lysis of the metastases included the number 
and location of the nodes containing metas- 
tatic disease, and whether the metastatic lym- 
ph nodes had the extracapsular spread. 

The following data were obtained from patient 
charts: sex, age, primary lesion site, TNM sta-
tus, operative procedure (especially type of 
neck dissection), incidence of scapular syn-
drome, and number and level of cervical lym- 
ph node metastases (Table 1). 

Statistical analysis

The incidence of level IIb lymph node metas- 
tasis after SOHND (IIb dissection) or elective 
SOHND (preserving IIb), the incidence of level 
IIb lymph node recurrence, the status of sca- 
pular syndrome and the 3-year survival rate 
were evaluated. The follow-up period was 3 
years, and the patients were followed up until 
death or until the time of the last known fol- 
low-up. 

The results of the two patient groups were  
analyzed with independent sample t-tests us- 
ing SPSS 22.0 statistical software. The ana-
lyzed indicators included complications (main- 
ly scapular syndrome), and IIb lymph node 
metastasis rate (mainly for the preserving IIb 
group). There were no significant differences 
between the two groups (P > 0.05).

Results

A total of 115 patients underwent IIb lymph 
node dissection, and the remaining 88 patients 
did not undergo IIb lymph node dissection. 
Seven (6.09%) of the 115 patients who under-
went SOHND had level IIb lymph node involve-
ment. Of the 101 patients with primary tongue 
squamous cell carcinoma included in our study, 
5 (4.95%) had IIb lymph nodes-metastases. To 
exclude the false-positive and false-negative 
problems of metastatic lymph nodes, HE stain-
ing and immunohistochemical staining (CK5/6, 
Ki67, P16, P40) were performed on the lymph 
nodes in this experimental study (Figure 6). The 
was found that the cells with specific staining 
were located in the cytoplasm and had obvious 
morphological differences from the peripheral 
lymphocytes. At the same time, the metastatic 
cancer cells in the positive control lymph nodes 
in each experiment had good color rendering, 
excluding false-negative results. Therefore, we 
believe that the results of this experiment are 
reliable.

After 3 years of follow-up, 83 (72.17%) patients 
who underwent SOHND had different degrees 
of scapular syndrome, and 27 (32.53%) of the 
83 patients improved with rehabilitation train-
ing but still did not fully recover. Four (4.55%) 
patients who underwent elective SOHND (pre-
serving IIb) developed scapular syndrome and 
recovered through postoperative rehabilitation. 
Five (5.68%) of the 88 patients who underwent 
elective SOHND (preserving IIb) had level IIb 
lymph node metastasis during postoperative 
follow-up, who were performed second opera-
tion. The shoulder function after the second 
operation was not included in the statistics. 
The 3-year overall survival rate of the 115 pa- 
tients who underwent SOHND (IIb dissection) 
was 86.09%, and the 3-year overall survival 
rate of the 88 patients who underwent elective 
SOHND (preserving IIb) was 84.09% (Table 2) 
There were differences between the two gr- 
oups in the postoperative shoulder dysfuction. 
There were no significant differences in 3-year 
survival rate between the two groups (P > 0.05).

Discussion

OSCC is the most common malignant disease 
of the oral cavity. Cervical lymph node metas- 
tasis is one of the most significant prognostic 
factors for survival in patients with OSCC. The 
surgical methods for managing neck lymph 

Figure 2. TNM staging results of the 203 patients 
with cN0 oral squamous cell carcinoma.
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node metastasis are classic RND, modified 
RND, and selective neck dissection. Feng and 
his colleagues reported that regional metasta-
ses of OSCC were generally located in levels  
I to III. In addition, they reported that the risk  
for level IV or V lymph node metastasis was 
extremely low [6]. Recent studies have shown 
that 91% of cervical node metastases from  
oral cavity cancers are concentrated in levels  
I to III, and if level IV is added to extensive 
SOHND, 96% of all lymph nodes metastases 
from oral cavity carcinoma would be covered  
by the dissection. The overall incidence of 
metastasis from OSCC to level V is as low as 
3.3% [16]. Therefore, elective SOHND is be- 
coming an effective management to clinically 
N0 necks in patients with OSCC.

SOHND has become the standard treatment  
to avoid the functional complications that fol-
low classic modified RND. However, there may 
be some postoperative complications after 
SOHND; one such complication is postopera-
tive shoulder dysfunction. Patten and his col-
league reported that almost all patients who 
underwent RND had shoulder pain and shoul-
der dysfunction due to the removal of the 
accessory nerve during surgery [17]. Krause 
and his colleagues found that 74% of patients 
who underwent RND had shoulder dysfunc- 

served in 21-60% of patients with preserva- 
tion of accessory nerve [20]. Kraus and his  
colleagues reported that 50% of patients with 
preservation of accessory nerve experienced 
shoulder drop, and 30% of patients who un- 
derwent minimal accessory nerve anatomy  
had pain and shoulder dysfunction [21]. Those 
complications may be due to traction/electri- 
cal stimulation of the nerve during dissection 
of the level IIb lymph nodes, ischemia and  
neuropraxia of accessory nerve which caused 
by ligation of the occipital branch of the exter-
nal carotid artery. 

Therefore, dissection of level IIb lymph nodes 
in clinically N0 OSCC patients is controversial. 
The controversy arises from the reported low 
risk for level IIb lymph node metastasis and 
potential shoulder disability. The incidence of 
occult metastasis in level IIb for clinical stage 
N0 varies in the literature. In 2004, Lim and  
his colleagues had shown that 24 (32.4%) had 
positive lymph nodes in the 74 clinically N0 
patients, 4 of the 74 patients (5.4%) had level 
IIb lymph node involvement, and all patients 
had primary tumors located in the tongue. In 
the primary tongue tumor group (51 patients), 
the incidence of IIb metastasis was 7.8% (4 of 
51). The authors concluded that level IIb lym- 
ph node metastasis was rare and that nodal 

Figure 3. Intraoperative dissection photograph. A1, B1. Intraoperative view of 
SOHND showing the accessory nerve (1), internal jugular vein (2), sternoclei-
domastoid muscle (3) and level IIb lymph nodes (4). A2, B2. After the removal 
of specimens during SOHND, with the accessory nerve (1), internal jugular 
vein (2) and sternocleidomastoid muscle (3) shown.

tion, and 44% of these pa- 
tients showed loss of func-
tion. Compared with RND, 
modified RND and selective 
neck dissection, which theo-
retically preserve accessory 
nerve, do not or rarely cau- 
se shoulder dysfunction and 
pain. In fact, 31%-60% of the 
patients who underwent mo- 
dified neck dissection (MND) 
have shoulder symptoms, 
and scapular syndrome still 
occurred after selective neck 
dissection [18]. Dijkstra and 
his colleagues found that the 
incidence of shoulder pain 
after RND was 79% and that 
the incidence of shoulder 
pain after modified RND was 
65%, while the prevalence  
of posterior shoulder pain 
after selective neck dissec-
tion was 52% [19]. In selec-
tive neck dissections, shoul-
der dysfunction has been ob- 
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recurrence in this area was infrequent after 
SOHND for OSCC. Consequently, they recom-
mended that level IIb could potentially be pre-
served in elective SOHND patients with OSCC 
[22]. Kraus and his colleagues reported zero 
patients with metastasis at this level out of 39 
OSCC patients who underwent selective neck 
dissection in a prospective study; Chiesa and 
his colleagues reported only 1 patient with le- 
vel IIb lymph node metastasis out of 11 OSCC 
patients (9.1%); Villaret and his colleagues 
reported that the oral cavity cancer has the 
higher incidence of level IIb metastasis (10%) 
than other head and neck squamous cell  
carcinomas, but these metastases were only 
found in 2% of clinically N0 patients; thus, the 
authors concluded that level IIb dissections 
could be avoided in clinically N0 patients with 
OSCC [21, 23, 24]. Elsheikh and his colleagu- 

es found the incidence of level IIb lymph node 
metastasis in study of 48 patients with OSCC 
and N0 necks who underwent SOHND [25]. In  
a recent study, Lea and his colleagues obser- 
ved that the incidence of level IIb nodal metas-
tasis in the literature ranged from 0% to 10.4% 
[14]. Based on a meta-analysis, de Vicente and 
his colleagues concluded that the prevalence 
of level IIb lymph node metastasis in previously 
untreated OSCC patients with clinically node-
negative is 6.0% [26].

To sensitively and specifically detect tumor 
cells in the lymph nodes, histopathological ex- 
aminations and immunohistochemical analy-
ses were applied. The keratin immunohisto-
chemical staining technique surpasses con- 
ventional hematoxylin and eosin (HE) staining 
techniques in the detection rate of microme-

Figure 4. (A-D) preoperative CT of patients with positive IIb lymph nodes. Arrows indicated positive lymph nodes of 
level IIb.
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tastasis. Because of the absence of keratin in 
lymphoid tissues, the unique component of  
the epithelial cell can be used as an antibody 
for squamous cell carcinoma markers, and tis-
sue sections can be stained to find microme-
tastases in level IIb lymph nodes. False-posi- 
tive and false-negative tests are inevitable in 
diagnosis of micrometastasis. In this experi-
mental study, false positive results are exclud-
ed mainly through the following points: (1) No 
specific staining was observed in the nega- 
tive control lymph nodes. (2) Cells with speci- 
fic staining were located in the cytoplasm and 
had obvious morphological differences with  
the peripheral lymphocytes. (3) Other impuri-
ties were excluded, such as the edge of the  
dry sheet caused by nonspecific coloring. (4) 
Pathologists read the slides and checked the 

original HE staining sections of the same lym- 
ph nodes for diagnosis. At the same time, the 
metastatic cancer cells in the positive control 
lymph nodes in each experiment had good 
color rendering, excluding false-negative re- 
sults. Therefore, we believe that the results of 
this experiment are reliable.

In a study that detected cervical lymph node 
metastasis with keratin immunohistochemis-
try, Kwon and his colleagues found micro- 
metastases in 13 (18.8%) of 69 patients with 
head and neck squamous cell carcinoma [27]. 
In our series, the incidence of level IIb lymph 
node metastasis after SOHND (IIb dissection) 
or elective SOHND (preserving IIb) was evaluat-
ed by pathologic examination and immunohis-
tochemistry analysis. Therefore, we found the 
incidence of 6.09% for level IIb micrometasta-

Figure 5. Preoperative and postoperative shoulder functional status of patients. A1. Preoperative picture of patients 
who underwent elective SOHND (preserving IIb); A2. Shoulder function barrier free after elective SOHND (preserving 
IIb); B1, C1. Preoperative picture of patients who underwent SOHND (IIb dissection); B2, C2. Accessory nerve injury 
during SOHND and shoulder function impairment after operation.
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ses with molecular studies in 115 patients with 
clinically node-negative OSCC who underwent 
SOHND. Compared with the current literature, 
this is a low prevalence. Of the 101 patients 
with primary tongue squamous cell carcinoma 
included in our study, 5 (4.95%) had IIb lymph 
node metastasis. Maher and his colleague 
found level IIb lymph nodes metastases in 4 
(5.6%) of 71 patients with clinically N0OSCC. In 
patients with level IIb metastases, 3 patients 
with tongue carcinomas, and the other with ret-
romolar trigone cancer [28]. Pantvaidya and his 
colleagues described similar findings: patients 
with tongue cancers (5%) and retromolar tri-
gone cancer (6.2%) had the higher incidence of 
level IIb metastasis [16]. Chheda and his col-
leagues analyzed a series that included 210 
patients with oral cancers, of whom 50 under-
went SOHND, 40 underwent extended SOHND 
and 120 underwent MND. Among the 210 
patients who underwent neck dissections, only 
2 patients showed evidence of metastasis in 
level IIb (< 1%) [29]. Compared with the current 
literature, this is a low prevalence, and we did 

Conclusion

The incidence of level IIb lymph node metasta-
sis in patients with clinically N0 OSCC is low. 
Level IIb lymph node dissection is not neces-
sary during SOHND, which thereby protects the 
accessory nerve and its branches from dam-
age and improves patient quality of life.

Acknowledgements

This research was supported by the National 
Natural Science Foundation of China (No. 81- 
771127).

Disclosure of conflict of interest

None.

Address correspondence to: Wen-Ting Hu, Depart- 
ment of Oral and Maxillofacial Surgery, Affiliated 
Hospital of Weifang Medical University, No. 2428,  
Yu He Road, Weifang 261000, China. E-mail: wen- 
tinghu@163.com; Ling Zhang, Department of Oral 

Table 1. Demographic data of 203 patients with clinically N0 OSCC
Number (%)
Sex
    Male 127 (63%)
    Female 76 (37%)
Age
    Minimum 41 years
    Maximum 79 years
    Mean 59.7 years
Primary site of diagnosis
    Tongue 101 (49.75%)
    Floor of mouth 30 (14.78%)
    Buccal mucosa 45 (22.17%)
    Gingiva 20 (9.85%)
    Upper Lip 2 (0.99%)
    Lower Lip 2 (0.99%)
    Hard Palate 2 (0.99%)
    Soft Palate 1 (0.49%)
Staging of the primary
    T1 128 (63.05%)
    T2 75 (36.95%)
Surgery
    Excision of primary lesion and ESOHND (level IIb preserving) 88 (43.34%)
    Excision of primary lesion and SOHND (level IIb disseetion) 115 (56.65%)
OSCC, oral squamous cell carcinoma; SOHND, supraomohyoid neck dissection; 
ESOHND, elective supraomohyoid neck dissection.

not find that the T stage 
tumor and location within 
the oral cavity are not re- 
liable indicators of level  
IIb metastasis. One rea-
son may be that appro- 
ximately 49.75% of pati- 
ents had tongue cancer, 
and all patients had T1 or 
T2 stage disease. There- 
fore, a limitation of this 
study could be the limit- 
ed statistical power due  
to the lack of sample size 
and inclusion of multiple 
sites, which requires the 
confirmation of results in 
further multicentric trial  
to validate the present 
results in different set- 
tings and different prima-
ry sites. In the future, we 
will continue to improve 
and update the research 
data to provide a more 
reliable scientific basis for 
guiding the selection of 
surgical methods for pati- 
ents with cN0 oral squa-
mous cell carcinoma.
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