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Abstract
Objective and aim: There is an ongoing controversy 
between supporters of levels I-III neck dissection and levels 
I-IV neck dissection in N0 tongue SCC as the key step of its
treatment. Thus, we aimed to evaluate and compare these
two groups' local recurrence, regional recurrence, and
occult metastasis.

Methods and materials: This retrospective study was 
conducted on patients with T1-3 N0 tongue cancer who had 
undergone tongue surgery and neck dissection during 2010 
to 2019 at IKHC (level I-III neck dissection) and Amiralam 
hospital (I-IV neck dissection). Demographic data (age and 
gender), histopathologic parameters, postoperative 
radiotherapy, brachytherapy, and chemotherapy were 
recorded. Recurrence sites local and regional recurrences 
were evaluated. Time to development of recurrence was 
also measured. SPSS 26 was used for data analysis.

Results: 88 patients (53.02 ± 14.87 years old, 56.8%
females) were evaluated in our study. Local and regional 
recurrence was detected in 31.8% and 11.4% of patients, 
respectively. One case (1.1%) of IV level involvement was 
observed. Regional recurrence was signi icantly associated 
with close margin and pathologic node status (p-
value<0.05). T stage and perivascular invasion were 
signi icantly associated with pathologic node status. Two 
groups of neck dissection did not differ signi icantly in any 
study parameters.

Conclusion: Level IV neck dissection is not bene icial in 
improving local and regional recurrence in tongue SCC. 
Thus, level I-III neck dissection is recommended in N0 
tongue SCC cases.

Keywords: Tongue; SCC; Metastasis; Recurrence; Neck 
dissection; Level IV

Introduction
Squamous cell carcinoma is the most common malignancy in 

the oral cavity, accounting for approximately 4% of cancers in 
the body [1]. The involvement of cervical lymph nodes is the 
most important prognostic factor in oral SCC, found in more 
than 40% of patients on presentation [2,3]. The impact of lymph 
nodes in oral SCC is signi icant, with around a 50% reduction in 
survival rates of patients. Thus, diagnosis and management of 
the involvement of lymph nodes are critical in these patients.

Neck dissection is the main treatment for controlling lymph 
node metastases. The approach to neck dissection has evolved 
during past decades from radical neck surgeries to more 
selective methods of neck dissection [4]. In selective neck 
dissection, lymph nodes in levels I to III are removed as the 
highest risk of metastasis [5]. This type of neck dissection is 
routinely performed in neck negative oral SCC (N0), which has 
yielded similar efficacy in managing oral SCC compared to neck 
dissection with more extent [6-8]. Despite favorable outcomes 
with selective neck dissection, the extent of this procedure is a 
matter of debate for two reasons. First, the prevalence of 
metastasis to level IV in oral SCC is also controversial. Second, 
skip metastasis is a phenomenon that can make surgeons 
underestimate the incidence of involvement in level IV. Thus, 
some authors have recommended that level IV be included in 
neck dissection due to skip metastasis and high rates of level IV 
involvement [9].

On the other hand, many researchers report that rates of level 
IV metastasis are meager. Thus, removal of level IV is not 
bene icial in terms of survival, recurrence, and occult metastasis. 
In addition, they claim that surgical removal of level IV lymph 
nodes is associated with several morbidities, which cannot be 
justi ied by the relatively low chance of metastasis to level IV 
lymph nodes [10,11]. In summary, some authors believe that 
neck recurrence is diminished with extensive levels of I-IV neck 
dissection, while others oppose this theory and state that levels 
I-III neck dissection is adequate, and level IV is not necessary
with signi icant complications.
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Results
Eighty eight patients were enrolled in our study. The mean 

age of patients was 53.02 ± 14.87 years (range=22-80). Thirty 
eight patients (43.2%) were males, while 50 patients (56.8%) 
were females. Forty ive patients (51.1%) underwent level I-IV 
neck dissection in Amiralam hospital (group A). The mean age of 
patients in this group was 52.53 ± 15.39 years (range=22-80). 
Twenty three patients (51.1%) were males, while 22 patients 
(48.9%) were females. Forty three patients (48.9%) were treated 
with level I-III neck dissection at IKHC (group B). The mean age 
of patients was 53.53 ± 14.47 years (range=26-77). Fifteen 
patients (34.9%) and 28 patients (65.1%) were males and 
females, respectively.

Overall, 34 cases (38.6%) belonged to the T1 stage, while 43 
(48.9%) and 7 (8%) cases were in T2 and T3 stage groups, 
respectively. Five cases (5.7%) had involved margin, and a close 
margin was seen in 19 patients (21.6%). The mean depth of 
invasion was 10.12 ± 4.67 mm (range=2.50-20).

Forty patients (45.5%) underwent level I-III neck dissection, 
and 41 patients (46.6%) underwent level I-IV neck dissection. 6 
level I-V neck dissections and one bilateral level I-III neck 
dissection were also performed. 40 (88.9%) level I-IV and 5 
(11.1%) level I-V neck dissections were done in group A. In group 
B, 40 level I-III neck dissections were conducted. One (2.3%) 
level I-IV, one (2.3%) level I-V and one (2.3%) bilateral level I-III 
dissections were also performed.

Perineural invasion, perivascular invasion, and status of 
pathologic nodes are also evaluated. Extracapsular node was 
also found in one patient (1.1%). The details of these parameters 
are presented in Table 1.

Parameter Group A Group B Total

Perineural invasion 10 (22.2%) 19 (44.2%) 29 (33%)

Perivascular invasion 1 (2.2%) 12 (27.9%) 13 (14.8%)

Pathologic node 1 (2.2%) 14 (32.6%) 15 (17%)

Postoperative radiotherapy was performed in 68 patients
(77.3%). Postoperative brachytherapy was done in 9 patients
(10.2%). Chemotherapy after surgery was found in 8 patients
(9.1%).

Local recurrence was observed in 28 patients (31.8%), while
regional recurrence had occurred in 10 patients (11.4%). The
status of recurrence in our patients is displayed in Table 2.

Table 2: Rates of recurrence.

Recurrence status Frequency (%)

No recurrence 55 (62.5%)

Local recurrence 23 (26.1%)

Regional recurrence 5 (5.7%)
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Given the ongoing controversy between supporters of levels I-
III neck dissection and levels I-IV neck dissection, we aimed to 
evaluate and compare local recurrence, regional recurrence, and 
occult metastasis between these two groups.

Materials and Methods
This retrospective study was conducted at Imam Khomeini 

Hospital Complex (IKHC) and Amiralam hospital in 2020. The 
study sample included patients with T1-3 N0 tongue cancer who 
had undergone tongue surgery and neck dissection from 2010 to 
2019 at these centers. The routine surgical procedure was level 
I-III neck dissection at IKHC, while level I-IV neck dissection was
the surgical routine at Amiralam hospital. Patients undergoing
surgery at these centers were routinely examined by
ultrasonography and CT scan to evaluate cervical node
recurrence for at least a 1 year follow up period. Patients with
recurrence of primary tumor and death due to reasons other
than tongue cancer were excluded from the study. Demographic
data (age and gender) were recorded. Histopathologic
parameters including T stage involved margin, close margin,
depth of invasion, perineural invasion, perivascular invasion,
pathologic node status, and extracapsular node. Postoperative
radiotherapy, brachytherapy, and chemotherapy were recorded.
Recurrence sites were also retrieved from medical records. Local
and regional recurrences were also considered as study
outcomes. Time to development of recurrence was also
measured.

IBM SPSS Statistics for Windows, version 26 (IBM Corp., 
Armonk, N.Y., USA) was used for data analysis. Frequency and 
percentage were used for reporting descriptive analysis. Chi-
square test and Fisher's exact test were applied to compare 
categorical variables. ANOVA or t-test analysis was used to 
compare continuous parameters between two groups. P-value 
<0.05 was considered statistically significant.

Table 1: Histopathologic parameters in two surgery groups.

Local and regional recurrence 5 (5.7%)
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The pattern of involved levels is as follows: Level I (2 patients, 
20%), level II-III (7 patients, 70%), and level IV (one patient, 
10%). Recurrence sites were also tongue in 22 patients (78.6%), 
the loor of the mouth in 3 patients (10.7%), contralateral side of 
tongue in 2 patients (7.1%) and combined retromolar and buccal 
areas in one patient (3.6%). Overall, the most common 

recurrence pattern in our study was tongue (17 patients, 51.5%) 
followed by combined tongue and level II-III (4 patients, 12.1%) 
and loor of mouth (3 patients, 9.1%) or level II-III (3 patients, 
9.1%). The complete list of recurrence locations is presented in 
Table 3.

Table 3: Recurrence sites.

Recurrence site Frequency (%)

Tongue 17 (51.1%)

Level I 1 (3%)

Level II-III 3 (9.1%)

Level IV 1 (3%)

Floor of mouth 3 (9.1%)

Contralateral side of tongue 2 (6.1%)

Retromolar and buccal areas 1 (3%)

Tongue and level II-III 4 (12.1%)

Tongue and level I 1 (3%)

The association of study parameters with recurrence was also 
analyzed. In patients with a close margin, the regional 
recurrence rate was 26.31%, while in patients without a close 
margin, only 7.69% of patients experienced regional recurrence 
(p=0.037). Regional recurrence was 26.66% and 8.21% in 
patients with and without pathologic node (p=0.040). Two 
surgery groups did not differ in terms  of recurrence (p=0.900).  A 

trend toward a higher frequency of perivascular invasion in local 
and regional recurrence (p=0.065 and 0.053) was observed, but 
it could not reach statistical signi icance. The details of 
the correlation of study parameters with recurrence rates 
can be seen in Table 4.

Local recurrence

Close margin Absent 35 (67.30%) 17 (32.69%) 0.124

Present 17 (89.47%) 2 (10.52%)

Surgery group Group A 32 (71.11%) 13 (28.88%) 0.546

Group B 28 (65.11%) 15 (34.88%)

Perineural invasion Absent 39 (66.10%) 20 (33.89%) 0.55

Present 21 (72.41%) 8 (27.58%)

Perivascular invasion Absent 54 (72%) 21 (28%) 0.065

Present 6 (46.15%) 7 (53.84%)
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Pathologic node Negative 49 (67.12%) 24 (32.87%) 0.638

Positive 11 (73.33%) 4 (26.66%)

Postoperative
brachytherapy

Absent 48 (70.58%) 20 (29.41%) 0.809

Present 6 (66.66%) 3 (33.33%)

Postoperative
chemotherapy

Absent 47 (63.51%) 27 (36.48%) 0.911

Present 2 (66.66%) 1 (33.33%)

Regional recurrence

Close margin Absent 48 (92.30%) 4 (7.69%) 0.037

Present 14 (73.68%) 5 (26.31%)

Surgery group Group A 40 (88.88%) 5 (11.11%) 0.939

Group B 38 (88.37%) 5 (11.62%)

Perineural invasion Absent 55 (93.22%) 4 (6.77%) 0.053

Present 23 (79.31%) 6 (20.68%)

Perivascular invasion Absent 68 (90.66%) 7 (9.33%) 0.149

Present 10 (76.92%) 3 (23.07%)

Pathologic node Negative 67 (91.78%) 6 (8.21%) 0.04

Positive 11 (73.33%) 4 (26.66%)

Neck dissection Level I-III 37 (88.09%) 5 (11.90%) 0.9

Level I-IV 34 (87.17%) 5 (12.82%)

As mentioned above, pathologic node status was significantly 
correlated with regional recurrence. Perivascular invasion and T 

Table 5: Analysis of association of pathologic node with perivascular invasion and T stage.

Pathologic node

Parameter Absent Present

Perivascular invasion Absent 68 (90.66%) 7 (9.33%) 0

Present 5 (38.46%) 8 (61.53%)

T stage 1 32 (94.11%) 2 (5.88%) 0.029

2-3 38 (76%) 12 (24%)

The median recurrence time in patients with only local
recurrence was 16.00 months, while the median of patients with
regional recurrence with or without local recurrence was 10.00

months (p=0.026). The details of recurrence time according to
recurrence status are presented in Table 6.
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Recurrence status Median Mean Minimum Maximum

Local recurrence 16 28.39 2 96

Regional recurrence 11.1 10.4 8 12

Local and regional 
recurrence

8 9.6 6 15

Total 12 22.81 2 96

Discussion
The extent of neck dissection in patients with neck-negative 

(N0) oral squamous cell cancers is a matter of debate in the 
available literature. We compared neck dissections with levels I-
III and I-IV in two centers, and no difference in any parameters 
was found between the two neck dissection routines. 31.8% and 
11.4% of patients developed local and regional recurrence, but 
no significant difference was observed between surgery groups 
in terms of any recurrence. Regional recurrence in level IV was 
1.13%. Based on our findings, the rate of involvement of IV level 
is meager and inclusion of level IV in neck dissection did not 
yield additional benefits for SCC patients, which could not 
decrease recurrence rates in comparison to the supraomohyoid 
neck dissection of levels I-III. The clinical decision of dissection of 
selected levels of lymph nodes is related to the chance of 
metastasis in these levels. Levels I, II, and III of the neck are the 
most susceptible areas for occult metastasis from cancers in the 
oral cavity [12,13]. Detection of occult metastasis is not feasible 
through clinical examination or imaging techniques due to the 
relatively small sizes of these metastases. In addition, the skip 
metastasis phenomenon adds to the complexity of the problem 
because of the unpredictable behavior of metastasis 
development. Classically, a famous paper by Byers, et al. has 
reported that the rate of involvement of level IV lymph nodes 
through skip metastasis has been 15.8%. This high rate of skip 
metastasis led them to a recommendation of extending neck 
dissections to level IV in early stage squamous cell carcinomas of 
the oral cavity. However, that study had included patients from 
all stages of N and T in their analysis. Another look at their data 
shows that the prevalence of level IV metastasis in negative neck 
patients has only been 4.8%. Later, Shah, et al.'s study showed a 
rate of 3% for level IV metastasis in N0 patients, while this rate 
was 17% in N+patients. They suggested that the extent of the 
neck dissection strategy must be modified according to the 
presence or absence of lymph node involvement. Nithya, et al. 
study reported lymph node metastasis in 35.6% of patients with 
no isolated involvement of level IV in N0 cases. Khafif, et al. also 
reported that only one case was positive in 17 patients who 
underwent dissection of level IV. In a 4.1 years follow-up, only 
one patient had a recurrence in level IV.

Additionally, only 2% of patients without dissection of level IV 
developed recurrence in level IV. Vishak, et al., reported a 1.5%
rate for skip metastasis in level IV [15]. Metastasis to levels III 
and IV was found in 8.5% of patients. Motive Langroudi, et al. 
also reported that occult metastasis was found in 28% of

patients with T1-3N0M0 tongue SCC who underwent level I-IV 
neck dissection [16]. Level IV metastasis was found in only 6.25%
of cases, and finally, dissection of levels I-III was recommended. 
Yuen, et al. yielded results indicating that while the rate of 
lymph node metastasis has been 34% in neck negative patients, 
involvement of IV level has been 0% [17]. They also suggested 
level I-III neck dissection in N0 cases. Although many studies are 
consistent with our findings and suggest that dissection of IV 
level is not advised, some studies do not support this idea. For 
instance, Oscar, et al. reported a relatively high rate of 52% for 
lymph node metastasis in primary head and neck cancers [18]. 
They revealed that 15% of patients had level IV metastasis and 
thus, neck dissection must always include level IV, particularly in 
cases of tongue involvement. In order To have more inclusive 
and definite results, a recent meta-analysis in 2020 on level IV 
neck dissection for oral tongue cancers was performed. The 
study concluded that the rate of IV involvement is roughly 2.8%, 
and accordingly, the prevalence of skip metastasis to level IV is 
low. At last, they recommended level I-III neck dissection in N0 
oral cavity cancers.

An important point to consider in managing these patients is 
that clinical decisions for performing or extending neck 
dissection cannot be only based on one factor of the prevalence 
of metastasis. Numerous factors in the studies have been 
evaluated as predictors of recurrence in these patients. Regional 
recurrence was significantly correlated with close margin and 
pathologic node status in our study. Pathologic node status itself 
was correlated with perivascular invasion and T stage. A trend 
toward higher rates of perivascular invasion was also noted in 
patients with recurrence, but this association did not reach 
statistical significance. Sittitrai, et al., revealed that surgical 
margin <5 mm, perilymphatic invasion, and perivascular invasion 
were significantly correlated with local recurrence, while 
perilymphatic and perivascular invasion were significant 
predictors of regional recurrence [19]. O-Charoenrat, et al. 
reported that tumor thickness >5 mm had been significantly 
associated with poorer survival and higher recurrence rates [20]. 
Keski-Santti, et al. concluded that the T stage significantly 
correlated with local recurrence. D'Cruz, et al. reported that 
perineural invasion and tumor grade were significant predictive 
factors for recurrence. Troeltzsch, et al. indicated that poor 
histologic differentiation is significantly correlated with regional 
recurrence [21]. As can be concluded from the studies, various 
histopathologic parameters have been reported as predictors of 
recurrence, survival, and occult metastasis in tongue SCC cases,
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and there is no general agreement regarding these predictive 
factors.

The main limitation of our study was the relative sample size. 
Larger sample sizes in upcoming studies can yield more inclusive 
results. In addition, retrospective study design limits the power 
of the study in the analysis of data and interpretation of results.

Conclusion
Level IV neck dissection is not beneficial in improving local 

and regional recurrence in neck negative tongue SCC. Thus, level 
I-III neck dissection is recommended in N0 tongue SCC cases.

Conflicts of Interest
The authors declare no conflict of interest.

Financial Disclosures
None.

Acknowledgments
None.

Ethical Approval
This study was approved by the ethics committees of the

collaborating hospitals. Informed consent was obtained from all
participants (IR.TUMS.REC.1399.499).

References
1. Siegel RL, Miller KD, Jemal A (2019) Cancer statistics, 2019. CA

Cancer J Clin 69:7-34

2. Rose BS, Jeong JH, Nath SK, Lu SM, Mell LK (2011) Population-
based study of competing mortality in head and neck cancer. J Clin
Oncol 29:3503-3509

3. Warshavsky A, Rosen R, Nard-Carmel N, Abu-Ghanem S,
Oestreicher-Kedem Y, et al. (2019) Assessment of the rate of skip
metastasis to neck level IV in patients with clinically node-negative
neck oral cavity squamous cell carcinoma: A systematic review
and meta-analysis. JAMA Otolaryngol Head Neck Surg
145:542-548

4. Ferlito A, Robbins KT, Shah JP, Medina JE, Silver CE, et al. (2011)
Proposal for a rational classification of neck dissections. Head
Neck 33:445-450

5. Medina JE, Byers RM (1989) Supraomohyoid neck dissection:
Rationale, indications, and surgical technique. Head Neck
11:111-122

6. Fakih AR, Rao RS, Borges AM, Patel AR (1989) Elective versus
therapeutic neck dissection in early carcinoma of the oral tongue.
Am J Surg 158:309-313

7. Brazilian Head and Neck Cancer Study Group (1998) Results of a
prospective trial on elective modified radical classical versus
supraomohyoid neck dissection in the management of oral
squamous carcinoma. Am J Surg 176:422-427

Head and Neck Cancer Research
ISSN 2572-2107 Vol.8 No.1:001

2023

6 (MRPFT)
This article is available from: https://head-and-neck-cancer-research.imedpub.com/

11.

12.

              

14.

15.

16.

18.

19.

20.

21.

17.

13.

Byers RM, Weber RS, Andrews T, McGill D, Kare R, et al. (1997) 
Frequency and therapeutic implications of “skip metastases” in the 
neck from squamous carcinoma of the oral tongue. Head Neck 
19:14-19 
de Zinis LOR, Bolzoni A, Piazza C, Nicolai P (2006) Prevalence and 
localization of nodal metastases in squamous cell carcinoma of the 
oral cavity: Role and extension of neck dissection. Eur Arch 
Otorhinolaryngol 263:1131-1135 
Weisz Shabtay N, Ronen O (2020) Level IV neck dissection as an 
elective treatment for oral tongue carcinoma-a systematic review 
and meta-analysis. Oral Surg Oral Med Oral Pathol Oral Radiol 
130:363-37

Khafif A, Lopez-Garza JR, Medina JE (2001) Is dissection of 
level IV necessary in patients with T1-T3 N0 tongue  cancer?
Laryngoscope 111:1088-1090 
Shah JP (1990) Patterns of cervical lymph node metastasis 
from squamous carcinomas of the upper aerodigestive tract. 
Am J Surg 160:405-409
Nithya C, Pandey M, Naik B, Ahamed IM (2003) Patterns of 
cervical metastasis from carcinoma of the oral tongue. World 
J Surg Oncol 1:10
Vishak S, Rohan V (2014) Cervical node metastasis in T1 
squamous cell carcinoma of oral tongue-pattern and the 
predictive factors. Indian J Surg Oncol 5:104–108
Motiee-Langroudi M, Amali A, Saedi B, Emami H, Ensani F, et 
al. (2016) Occult level IV metastases in clinically node-
negative patients with oral tongue squamous cell carcinoma. 
J Laryngol Otol 130:474-477
Yuen AP, Lam KY, Chan AC, Wei WI, Lam LK, et al. (1999) 
Clinicopathological analysis of elective neck dissection for N0 
neck of early oral tongue carcinoma. Am J Surg 177:90-92 
Sittitrai P, Srivanitchapoom C, Mahanupab P, 
Pattarasakulchai T, Tananuvat R, et al. (2013) Impact of 
clinical and histo-pathological prognostic factors on T1-2N0-1 
oral tongue carcinoma. Indian J Otolaryngol Head Neck Surg 
65:66-70
O-Charoenrat P, Pillai G, Patel S, Fisher C, Archer D, et al.
(2003) Tumour thickness predicts cervical nodal metastases
and survival in early oral tongue cancer. Oral Oncol
39:386-390
Keski-Santti H, Atula T, Tikka J, Hollmen J, Makitie AA, et al.
(2007) Predictive value of histopathologic parameters in early
squamous cell carcinoma of oral tongue. Oral Oncol
43:1007-1013
D'Cruz AK, Siddachari RC, Walvekar RR, Pantvaidya GH,
Chaukar DA, et al. (2009) Elective neck dissection for the
management of the N0 neck in early cancer of the oral
tongue: Need for a randomized controlled trial. Head Neck
31:618-624
Troeltzsch M, Haidari S, Boser S, Troeltzsch M, Probst FA, et
al. (2018) What factors are associated with regional
recurrence after operative treatment of oral squamous cell
carcinoma? J Oral Maxillofac Surg 76:2650-2659

10.

9.

8.

https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21551
https://ascopubs.org/doi/10.1200/JCO.2011.35.7301
https://ascopubs.org/doi/10.1200/JCO.2011.35.7301
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/2733034
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/2733034
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/2733034
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/2733034
https://onlinelibrary.wiley.com/doi/abs/10.1002/hed.21614
https://onlinelibrary.wiley.com/doi/10.1002/hed.2880110203
https://onlinelibrary.wiley.com/doi/10.1002/hed.2880110203
https://www.americanjournalofsurgery.com/article/0002-9610(89)90122-0/pdf
https://www.americanjournalofsurgery.com/article/0002-9610(89)90122-0/pdf
https://www.sciencedirect.com/science/article/abs/pii/S000296109800230X
https://www.sciencedirect.com/science/article/abs/pii/S000296109800230X
https://www.sciencedirect.com/science/article/abs/pii/S000296109800230X
https://www.sciencedirect.com/science/article/abs/pii/S000296109800230X
https://head-and-neck-cancer-research.imedpub.com/
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0347(199701)19:1%3C14::AID-HED3%3E3.0.CO;2-Y
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0347(199701)19:1%3C14::AID-HED3%3E3.0.CO;2-Y
https://link.springer.com/article/10.1007/s00405-006-0128-5
https://link.springer.com/article/10.1007/s00405-006-0128-5
https://link.springer.com/article/10.1007/s00405-006-0128-5
https://www.oooojournal.net/article/S2212-4403(20)30966-4/fulltext
https://www.oooojournal.net/article/S2212-4403(20)30966-4/fulltext
https://www.oooojournal.net/article/S2212-4403(20)30966-4/fulltext
https://onlinelibrary.wiley.com/doi/abs/10.1097/00005537-200106000-00029
https://onlinelibrary.wiley.com/doi/abs/10.1097/00005537-200106000-00029
https://www.americanjournalofsurgery.com/article/S0002-9610(05)80554-9/pdf
https://www.americanjournalofsurgery.com/article/S0002-9610(05)80554-9/pdf
https://www.joms.org/article/S0278-2391(18)30767-5/fulltext
https://www.joms.org/article/S0278-2391(18)30767-5/fulltext
https://www.joms.org/article/S0278-2391(18)30767-5/fulltext
https://onlinelibrary.wiley.com/doi/10.1002/hed.20988
https://onlinelibrary.wiley.com/doi/10.1002/hed.20988
https://onlinelibrary.wiley.com/doi/10.1002/hed.20988
https://www.sciencedirect.com/science/article/abs/pii/S1368837506003095?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1368837506003095?via%3Dihub
https://wjso.biomedcentral.com/articles/10.1186/1477-7819-1-10
https://wjso.biomedcentral.com/articles/10.1186/1477-7819-1-10
https://link.springer.com/article/10.1007/s13193-014-0301-z
https://link.springer.com/article/10.1007/s13193-014-0301-z
https://link.springer.com/article/10.1007/s13193-014-0301-z
https://www.cambridge.org/core/journals/journal-of-laryngology-and-otology/article/abs/occult-level-iv-metastases-in-clinically-nodenegative-patients-with-oral-tongue-squamous-cell-carcinoma/F286D77941D2D424122B905247F99CB1
https://www.cambridge.org/core/journals/journal-of-laryngology-and-otology/article/abs/occult-level-iv-metastases-in-clinically-nodenegative-patients-with-oral-tongue-squamous-cell-carcinoma/F286D77941D2D424122B905247F99CB1
https://www.americanjournalofsurgery.com/article/S0002-9610(98)00294-3/fulltext.
https://www.americanjournalofsurgery.com/article/S0002-9610(98)00294-3/fulltext.
https://link.springer.com/article/10.1007/s12070-012-0605-7
https://link.springer.com/article/10.1007/s12070-012-0605-7
https://link.springer.com/article/10.1007/s12070-012-0605-7
https://www.sciencedirect.com/science/article/abs/pii/S1368837502001422?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1368837502001422?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1368837502001422?via%3Dihub

	Contents
	Comparison of Regional Recurrence in Patients with Tongue Squamous Cell Carcinoma (T1-3N0) between Levels I-III and I-IV Neck Dissection Methods
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Conflicts of Interest
	Financial Disclosures
	Acknowledgments
	Ethical Approval
	References




