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Abstract  
Background: HNSCC is a prevalent malignancy in India, due to smokeless 

tobacco use. Accurate nodal assessment is critical for prognosis and treatment, 

and selective neck dissection is recommended for cN0 and specific nodal 

conditions to minimise morbidity. This study aimed to detect clinical-

radiological lymph nodal involvement and compare it with that of the final 

postoperative histopathological examination. Materials and Methods: This 

prospective observational study included 61 patients admitted to Government 

Royapettah Hospital between March 2020 and March 2021. All patients 

underwent a thorough preoperative nodal assessment with USG and FNAC, 

including repeat USG-guided FNAC for cytologically negative palpable nodes. 

Cytologically positive cases underwent comprehensive neck dissection, 

whereas cytologically negative cases underwent elective neck dissection with 

intraoperative SLNB using methylene blue dye, converting to MRND-1 if 

SLNB was positive. Result: Of the 61 patients, 13 were cytology-positive and 

underwent CND, and 7 were treated with composite resection and PMMC flap. 

Among the 48 cytology-negative patients, 28 underwent SLNB with frozen 

section, detecting metastasis in 7 patients who were converted to CND, while 

21 underwent SND. The final HPE revealed six false-negative cases (three 

treated with CND, three with SLNB, and SND). Combined USG and FNAC 

improved the sensitivity (72%) and maintained 100% specificity and PPV. 

Contrast CT and MRI showed lower accuracies than USG and FNAC. Adjuvant 

RT was administered to all node-positive patients. Conclusion: Preoperative 

USG and FNAC are cost-effective and reliable tools for detecting metastatic 

lymph nodes, with FNAC offering 100% specificity and PPV. Perioperative 

SLNB enhances accuracy and reduces the need for CND and its associated 

complications. 

 
 

 

INTRODUCTION 
 

Head and Neck Squamous Cell Carcinoma (HNSCC) 

is the sixteenth most common cancer worldwide. 

Approximately 600,000 new cases are diagnosed 

annually. Among developing countries, India tops 

owing to increased oral smokeless tobacco usage. 

The incidence of HNSCC is more than 30 per 

100,000 people in India.[1] HNSCC more commonly 

affects men in the 50-60 age group, with a recent 

surge in the incidence among younger individuals.[2] 

More than 90% of tumours arising in the head and 

neck are squamous carcinomas.[3] The principal 

curative treatment modalities for locally or 

locoregionally confined HNSCC are neck surgery, 

radiation, and systemic therapy. Surgery is a 

commonly used treatment modality for oral cavity 

cancers, while radiation therapy is more commonly 

given for pharyngeal and laryngeal cancers.[3] 

One of the most important prognostic factors in head 

and neck cancer is the presence or absence, level, and 

size of metastatic neck nodes. In HNSCC, 

intratumoral and peritumoral lymphangiogenesis 

have been associated with lymph node  

metastases.[4-6] Regional lymph node metastasis is an 

important prognostic factor in oral cavity cancers. 

Nodal involvement significantly decreases survival 

when compared with those who are disease-free.[7] 

The term, “occult nodal disease” refers to the 

presence of metastatic disease in the neck nodes that 

cannot be clinically or radiologically identified. 

Accurate preoperative detection of nodal 
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involvement is impertinent to decide about the type 

of neck dissection.[8] However, if the probability of 

neck metastases is minimal or nil, neck dissection 

merely acts as an overtreatment, where the morbidity 

of the neck procedure only presents a reduction in 

quality of life and functional deficits.[9] 

Surgery has changed from radical neck dissection to 

modified and selective neck dissection. This protects 

functions, especially the accessory nerve, which if 

removed will usually give rise to stiffness and pain in 

the shoulder.[1] SND is recommended for the cN0 

neck, for selected clinically positive necks (mobile, 

1- 3-cm lymph nodes), and for removing residual 

disease after RT when there has been excellent 

regression of N2 or N3 disease.[10,11] MRND is a 

sufficient treatment for the ipsilateral neck in patients 

with N0 or N1 disease without ECE. 

Aim 

1. To prove selective neck dissection (SND) is a 

viable alternative to comprehensive neck 

dissection (CND) (avoiding complications related 

to CND) by accurate preoperative assertion of 

lymph node status by USG and FNAC before 

assigning nodal status. 

2. To prove that the addition of SLNB in the CN0 

neck provides a further advantage in favouring 

SND and avoiding CND. 
 

MATERIALS AND METHODS 
 

This prospective observational study included 61 

patients admitted to the surgical oncology department 

of Government Royapettah Hospital, Kilpauk 

Medical College, for a period of one year from March 

2020 to March 2021. This study was approved by the 

Institutional Ethics Committee before initiation, and 

informed consent was obtained from all patients. 

Inclusion Criteria 

The patient’s neck was addressed using 

comprehensive or selective neck dissection for oral 

cavity head and neck squamous cell carcinomas. 

Exclusion Criteria 

Patients with non-squamous histology, prior h/o 

radiation, chemotherapy/radiotherapy upfront, 

presence of synchronous or second primary tumour, 

and cancers other than oral cavity cancers were 

excluded. 

Methods 

All the patients included in our study were 

preoperatively examined for nodal metastasis. The 

nodal status of all patients was characterized using 

USG. Irrespective of the USG examination, FNAC 

was performed. Palpable node FNAC was performed 

in minor OT, and if cytology was negative, repeat 

FNAC was performed under USG guidance. All 

cytologically positive patients underwent 

comprehensive neck dissection. In patients whose 

primary defect was reconstructed with a pectoralis 

major myocutaneous (PMMC) flap, CND(MRND-1) 

was performed. 

All the patients with negative cytological results were 

treated with elective neck dissection. Preoperative 

sentinel lymph node biopsy (SLNB) was performed 

using methylene blue dye. If SLNB yielded positive 

results, the procedure was converted to a modified 

radical neck dissection. SLNB was negative, and 

neck dissection was concluded with SND. All neck 

dissection specimens along with primary submitted 

for histopathology. The final histopathological 

examination of nodal status was taken as the gold 

standard and compared with various modalities for 

accurate detection.  

Statistical analysis: The data are presented as 

frequencies and percentages. Cross tabs were created 

to determine sensitivity and specificity. Data analysis 

was performed using IBM-SPSS version 21.0 (IBM-

SPSS Corp., Armonk, NY, USA). 

 

RESULTS 

 

The mean age of the patients was 51.65 years. Among 

the 61 patients, 45 (73.8%) were male and 16 (26.2%) 

were female. 

The primary subsite of malignancy was classified, 

and the majority were lesions in the tongue 35 

(57.4%), followed by the buccal mucosa and alveolus 

12 (19.7%). Nodal positivity was highest in the 

tongue of 14 (40%) patients, followed by the alveolus 

and buccal mucosa in seven (58%) and six (50%) 

patients, respectively [Table 1]. 

Among the T1 lesions, all four patients were node-

negative. In T2 lesions out of the 13 patients, five 

(38%) were node-positive. In T3 lesions, 14 out of 22 

(63%) patients were node-positive, and in T4 lesions 

in 24 patients, 50% were node-positive [Table 2]. 

Among the 61 patients, 13 were cytologically 

positive, and 48 were cytologically negative. All 

positive patient necks were addressed using 

comprehensive neck dissection (CND). Of the 13 

patients 7 patients were treated with composite 

resection with pectoralis major myocutaneous 

(PMMC) flap reconstruction.  

Of the 48 cytologically negative patients, sentinel 

lymph node biopsy (SLNB) with frozen, composite 

resection with PMMC flap reconstruction, and 

bilateral neck were performed in 28, 19, and 1 

patients, respectively. Of the 28 SLNB done and were 

frozen. Frozen results came positive in 7 patients and 

converted to CND. Frozen-negative patients were 

diagnosed with SND. The bilateral neck was 

addressed in one patient. Right side SLND with SND 

and left side of the neck CND were performed. 

Among the 22 SND group, the final HPE was node-

negative in 19 and metastatic nodes (but FNAC and 

SLNB negative) 3 patients. In 19 patients who were 

treated with composite resection with PMMC flap 

reconstruction, CND was performed as part of the 

procedure even though the cytology results were 

negative. Among the 19 final HPE showed 16 

negative nodal status and metastatic nodes in 3 

patients.  

Six patients were cytology-negative, and the final 

HPE result was positive in six patients. Neither USG 
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nor FNAC was detected in these 6 patients. Cytology 

and SLNB results were negative in three patients. Of 

these six patients, three were already treated with 

CND despite preoperative negative nodal status. The 

remaining three patients who underwent SLNB did 

not have metastatic nodes and underwent SND rather 

than CND. All 6 node-positive patients received 

adjuvant radiation [Table 3 and Figure 1]. 

 

 
Figure 1: Study methodology and results of the study 

 

All parameters of accuracy (sensitivity, specificity, 

PPV, and NPV) were > 70% with USG. FNAC had 

100% PPV and specificity. The FNAC has an 

extremely low sensitivity of 40%. Both CT and MRI 

have low values of accuracy compared with USG and 

FNAC, and the accuracy parameters of Contrast CT 

are slightly better than those of MRI. The following 

table represents the parameters of accuracy (PPV, 

NPV, Sensitivity and Specificity) of USG, FNAC 

Nodes, Contrast CT, MRI compared with HPE Nodal 

Status; when combining USG and FNAC, the 

sensitivity improved to 72% and NPV remained 

between USG and FNAC at 68%. PPV and 

specificity were 100%, similar to those of FNAC. 

The overall accuracy of the combined modality was 

75% [Table 4]. 

 

 
Figure 2: Combining USG and FNAC 

 

Of the 13 FNAC-positive cases, USG revealed 

metastatic nodes in 11 patients. FNAC was negative 

in 48 patients and false negative in eight patients, but 

USG was able to detect metastatic nodes in eight 

patients. The remaining 32 patients who underwent 

USG were falsely diagnosed in 10 patients, and 22 

patients correctly predicted node-negativity  

[Figure 2]. 

 

Table 1: Primary subsite of malignancy and nodal positivity. 

Subsite Frequency (%) Nodal positivity 

Tongue 35 (57.4%) 14 (40%) 

Buccal Mucosa 12 (19.7%) 6 (50%) 

Alveolus 12 (19.7%) 7 (58%) 

 

Table 2: T stage-wise nodal positivity distribution 

T Stage Frequency Node negative Node positive 

T1 4 4 (100%) 0 (0%) 

T2 13 8 (62%) 5 (38%) 

T3 22 8 (37%) 14 (63%) 

T4 24 12 (50%) 12 (50%) 
 

Table 3: Study methodology and outcomes 

Parameter Frequency Outcome details 

Cytology Positive 13 All underwent CND. 7 treated with composite resection and PMMC flap. 

Cytology Negative 48 28 underwent SLNB with a frozen section. 

SLNB Frozen Results 28 Frozen Positive: 7 converted to CND; Frozen Negative: 21 underwent SND. 

Bilateral Neck Addressed 1 Right SLND with SND; Left CND. 

SND Group Final HPE 22 Node Negative: 19; Metastatic Nodes: 3 (FNAC & SLNB negative). 

Composite Resection with PMMC Flap 19 CND as part of the procedure. Final HPE: 16 negatives, 3 metastatic. 

Cytology Negative, Final HPE Positive 6 Not detected by USG or FNAC. Treated as follows: 

3 treated with CND despite negative nodal status preoperatively. 

3 underwent SLNB (negative), treated with SND instead of CND. 

Node Positive Patients (Adjuvant RT) 6 All received adjuvant radiation. 

 

Abbreviations: CND - Comprehensive Neck Dissection, SND - Selective Neck Dissection, SLNB - Sentinel 

Lymph Node Biopsy, PMMC - Pectoralis Major Myocutaneous Flap, HPE - Histopathological Examination, RT 

- Radiation Therapy. 
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Table 4: Accuracy of USG, FNAC nodes, contrast CT, MRI with HPE nodal status 

  Final HPE Nodal Status PPV NPV  Sensitivity  Specificity  

Positive Negative 

USG  Positive  21 8 72.40% 71.90% 70.00% 74.20% 

Negative 9 23 

FNAC Nodes  Positive  12 0 100.00% 63.30% 40% 100% 

Negative 18 31 

Contrast CT  Positive 10 5 66.70% 72.70% 76.90% 61.50% 

Negative 8 3 

MRI  Positive 13 8 61.90% 71.40% 76.40% 55.60% 

Negative 4 10 

USG and FNAC    Positive 13 0 100% 68% 72% 100% 

Negative 15 33 

 

DISCUSSION 
 

In this study, FNAC showed 100% PPV and 

specificity. FNAC is an invasive procedure compared 

with other tests. However, FNAC has an extremely 

low sensitivity (40%). Combined with USG, the 

sensitivity improved to 72%. FNAC can be used as a 

confirmatory tool to study lymph node metastasis in 

head and neck carcinomas. Preoperative USG neck 

and FNAC aided by preoperative SLNB can improve 

the accuracy of detecting nodal positivity. By 

following these methods, we can avoid CND-related 

complications by performing SND. We safely 

avoided CND with 5-10% false negativity. 

Preoperative USG with FNAC of the neck nodes is 

easy, cost-effective, and reliable in detecting 

metastatic lymph nodes. Aided by this modality, 

perioperative SLNB further amplifies its benefit by 

detecting metastatic lymph nodes, and we can safely 

avoid CND.  

SLNB is not the standard of care for oral cavity 

cancers.[12] However, many single-institution studies 

and two multi-institution studies have validated 

SLNB in oral cancers with high detection rates 

(approximately 95%) and negative predictive values 

(88-100%).[13-17] In our study, the detection rate was 

89.5% and the negative predictive value was 94%. 

Three Meta-analyses by Paleri et al,[18] Govers et 

al,[19] and Thompson et al,[20] based on pooled data 

samples have also confirmed its use in the staging and 

treatment of early-stage head and neck cancers.  

Horváth et al. observed a similar result when they 

studied the accuracy of the parameters of 

preoperative diagnostic workup in patients with head 

and neck cancers and nodal metastasis who 

underwent neck dissection. In their study, the 

sensitivity of both imaging (CT, MRI, US) and 

FNAC was approximately 80%, but the specificity 

was 73.9% and 100%, respectively. The positive 

predictive values of imaging modalities and FNAC 

were 82.8% and 100%, respectively. They also 

observed negative predictive values were 73.9% and 

66.6%, respectively.[21] 

Despite being costly tests and involving 

infrastructure, both CT and MRI have low values of 

accuracy compared with USG and FNAC. Out of CT 

and MRI, the accuracy parameters of Contrast CT 

were slightly better than MRI. Overall, all the 

parameters of accuracy were above 70% with USG, 

with a correct balance between all the parameters of 

accuracy. Considering its accuracy and other 

advantages, such as ease of use and low cost, USG 

can be widely recommended as a screening tool to 

study lymph node metastasis in head and neck 

carcinoma. Baatenburg et al. and Prayer et al. in their 

studies observed an accuracy rate of around 70%, 

which is similar to our study results.[22,23] But a study 

by Mehta et al. observed a sensitivity of 93.3% and 

specificity of 27.7% for USG and they suggested it as 

a good screening tool.[24] 

Bhandari et al. performed a systematic review and 

meta-analysis of the management of clinically 

negative lymph nodes (cN0) in primary lip squamous 

cells. They concluded that their results were 

insufficient to justify elective treatment of the neck in 

primary cN0 lip SCC. They also suggested that close 

observation would be a viable option.[25] Abu-

Ghanem et al. showed that END can significantly 

decrease the risk of regional nodal recurrence with 

improved disease-specific survival in patients with 

early-stage cT1-T2N0 oral tongue squamous cell 

carcinoma.[26] Later Chung et al. recommended SNB 

instead of END for carefully chosen patients with 

cN0 OSCC since it offers acceptable oncological 

results by long-term observation, retaining high 

accuracy rates.[27] 

Dabirmoghaddam et al. assessed the Ultrasound-

guided fine needle aspiration cytology in cervical 

metastasis among patients undergoing elective neck 

dissection and observed accuracy of Ultrasound-

guided fine needle aspiration cytology, Ultrasound 

and palpation was 96%, 68% and 70%, 

respectively.[28] So, combining USG and FNAC, 

Ultrasound-guided fine needle aspiration cytology 

can be considered. De Bondt et al. did a meta-analysis 

and suggested that US-guided FNAC showed better 

diagnostic performance compared with US, CT, and 

MRI.[29] 

In this study, we observed good specificity and PPV 

of USG. Similarly, Knappe et al, Takes et al, and 

Dammann et al studied US-guided FNAC and 

observed good sensitivity and specificity 

parameters.[30-32] Hence it can be suggested as a good 

confirmatory and screening tool, and further research 

can be directed at assessing the accuracy of US-

guided FNAC.  
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Limitation 

One limitation of the study is that it was conducted in 

a tertiary care teaching institution where the 

standards of care are high, and the parameters of the 

accuracy obtained in our study can be high compared 

to the same tests when applied in a secondary care 

institution. 

 

CONCLUSION 
 

Preoperative USG of the neck and FNAC aided by 

preoperative SLNB can detect nodal positivity. By 

following these methods, we can avoid CND-related 

complications by performing SND. Preoperative 

USG with FNAC of the neck nodes is easy, cost-

effective, and reliable in detecting metastatic lymph 

nodes. Aided by this modality, preoperative SLNB 

further amplifies its benefit by detecting metastatic 

lymph nodes, and we can avoid CND with 5-10%% 

false negatives.  

Overall, all parameters of accuracy were above 70% 

with USG. FNAC had 100% PPV and specificity. 

The FNAC has an extremely low sensitivity of 40%. 

Both CT and MRI have low values of accuracy 

compared with USG and FNAC, and the accuracy 

parameters of Contrast CT are slightly better than 

those of MRI. Hence, we concluded that CT and MRI 

are less accurate than USG. USG being an easy, 

simple and low-cost tool, it can be used as a screening 

tool and FNAC can be a good confirmatory tool. 

 

REFERENCES 
 
1. Sanderson RJ, Ironside JA. Squamous cell carcinomas of the 

head and neck. BMJ. 2002;325(7368):822. 

https://doi.org/10.1136/bmj.325.7368.822.  

2. Fayette J. Head and neck squamous cell carcinomas. 

Anticancer Drugs. 2011; 22(7):585. 
https://doi.org/10.1097/CAD.0b013e3283462123.  

3. Johnson DE, Burtness B, Leemans CR, Lui VWY, Bauman 

JE, Grandis JR. Head and neck squamous cell carcinoma. Nat 
Rev Dis Primers. 2020; 6:92. https://doi.org/10.1038/s41572-

020-00224-3.  

4. Audet N, Beasley NJ, MacMillan C, Jackson DG, Gullane PJ, 
Kamel-Reid S. Lymphatic vessel density, nodal metastases, 

and prognosis in patients with head and neck cancer. Arch 

Otolaryngol Head Neck Surg. 2005;131(12):1065-1070. 
https://doi.org/10.1001/archotol.131.12.1065.  

5. Franchi A, Gallo O, Massi D, Baroni G, Santucci M. Tumor 

lymphangiogenesis in head and neck squamous cell 
carcinoma: A morphometric study with clinical correlations. 

Cancer. 2004;101(5):973-978. 

https://doi.org/10.1002/cncr.20454.  
6. Beasley NJP, Prevo R, Banerji S, Leek RD, Moore J, van 

Trappen P, et al. Intratumoral lymphangiogenesis and lymph 

node metastasis in head and neck cancer. Cancer Res. 
2002;62(5):1315-1320. 

https://aacrjournals.org/cancerres/article/62/5/1315/509677/I

ntratumoral-Lymphangiogenesis-and-Lymph-Node.  
7. Mastronikolis NS, Fitzgerald D, Owen C, Neary Z, Glaholm 

J, Watkinson JC. The management of squamous cell 

carcinoma of the neck: The Birmingham UK experience. Eur 
J Surg Oncol. 2005;31(5):461-466. 

https://doi.org/10.1016/j.ejso.2005.01.015.  

8. Ross G, Soutar D, MacDonald D, Shoaib T, Camilleri I, 
Robertson AG. Improved staging of cervical metastases in 

clinically node-negative patients with head and neck 

squamous cell carcinoma. Ann Surg Oncol. 2004;11(3):213-

218. https://doi.org/10.1245/aso.2004.03.057.  

9. Kowalski LP, Sanabria A. Elective neck dissection in oral 
carcinoma: a critical review of the evidence. Acta 

Otorhinolaryngol Ital. 2007;27(3):113-117. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC2640044/.  
10. Yeung AR, Liauw SL, Amdur RJ, Mancuso AA, Hinerman 

RW, Morris CG, et al. Lymph node-positive head and neck 

cancer treated with definitive radiotherapy: can treatment 
response determine the extent of neck dissection? Cancer. 

2008; 112(5):1076–82. https://doi.org/10.1002/cncr.23279.  

11. Mendenhall WM, Villaret DB, Amdur RJ, Hinerman RW, 
Mancuso AA. Planned neck dissection after definitive 

radiotherapy for squamous cell carcinoma of the head and 

neck. Head Neck. 2002;24(11):1012–8. 
https://doi.org/10.1002/hed.10187.  

12. Kowalski LP, Sanabria A. Elective neck dissection in oral 

carcinoma: a critical review of the evidence. Acta 
Otorhinolaryngol Ital. 2007;27(3):113-7. 

https://pubmed.ncbi.nlm.nih.gov/17883186/. 

13. Höft S, Maune S, Muhle C, Brenner W, Czech N, Kampen 
WU et al. Sentinel lymph node biopsy in head and neck 

cancer. Br J Cancer. 2004;91(1):124-8. 

https://doi.org/10.1038/sj.bjc.6601877. 

14. Chone CT, Magalhes RS, Etchehebere E, Camargo E, 

Altemani A, Crespo AN. Predictive value of sentinel node 

biopsy in head and neck cancer. Acta Otolaryngol. 
2008;128(8):920-4. 

https://doi.org/10.1080/00016480701760114. 

15. Alkureishi LWT, Ross GL, Shoaib T, Soutar DS, Robertson 
AG, Thompson R, et al. Sentinel node biopsy in head and neck 

squamous cell cancer: 5-year follow-up of a European 

multicenter trial. Ann Surg Oncol. 2010;17(9):2459-64. 
https://doi.org/10.1245/s10434-010-1111-3.  

16. Ross GL, Soutar DS, MacDonald DG, Shoaib T, Camilleri I, 

Robertson AG, et al. Sentinel node biopsy in head and neck 
cancer: preliminary results of a multicenter trial. Ann Surg 

Oncol. 2004;11(7):690-6. 

https://doi.org/10.1245/ASO.2004.09.001. 
17. Civantos FJ, Zitsch RP, Schuller DE, Agrawal A, Smith RB, 

Nason R, et al. Sentinel lymph node biopsy accurately stages 

the regional lymph nodes for T1-T2 oral squamous cell 
carcinomas: results of a prospective multi-institutional trial. J 

Clin Oncol. 2010;10;28(8):1395-400. 

https://doi.org/10.1200/JCO.2008.20.8777. 
18. Paleri V, Rees G, Arullendran P, Shoaib T, Krishman S. 

Sentinel node biopsy in squamous cell cancer of the oral cavity 

and oral pharynx: a diagnostic meta-analysis. Head Neck. 
2005;27(9):739-47. https://doi.org/10.1002/hed.20228.  

19. Govers TM, Hannink G, Merkx MAW, Takes RP, Rovers 

MM. Sentinel node biopsy for squamous cell carcinoma of the 
oral cavity and oropharynx: a diagnostic meta-analysis. Oral 

Oncol. 2013;49(8):726-32. 
https://doi.org/10.1016/j.oraloncology.2013.04.006. 

20. Thompson CF, St John MA, Lawson G, Grogan T, Elashoff 

D, Mendelsohn AH. Diagnostic value of sentinel lymph node 
biopsy in head and neck cancer: a meta-analysis. Eur Arch 

Otorhinolaryngol. 2013;270(7):2115-22. 

https://doi.org/10.1007/s00405-012-2320-0. 
21. Horváth A, Prekopp P, Polony G, Székely E, Tamás L, Dános 

K. Accuracy of the preoperative diagnostic workup in patients 

with head and neck cancers undergoing neck dissection in 
terms of nodal metastases. Eur Arch Oto-Rhino-Laryngology. 

2021;278(6):2041–6. https://doi.org/10.1007/s00405-020-

06324-w.  
22. Baatenburg de Jong RJ, Rongen RJ, De Jong PC, Lameris JS, 

Knegt P. Screening for lymph nodes in the neck with 

ultrasound. Clin Otolaryngol Allied Sci. 1988;13(1):5-9. 
https://doi.org/ 10.1111/j.1365-2273.1988.tb00274.x..  

23. Prayer L, Winkelbauer H, Gritzmann N, Winkelbauer F, 

Helmer M, Pehamberger H. Sonography versus palpation in 
the detection of regional lymph node metastases in patients 

with malignant melanoma. Eur J Cancer. 1990;26(7):827-30. 

https://doi.org/10.1016/0277-5379(90)90163-n. 
24. Mehta N, Sharma R, Madhok R, Agrawal T, Sharma V. A 

Clinical, Radiological, and Histopathological Correlation of 

Neck Nodes in Patients Undergoing Neck Dissection. Int J 



85 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

Appl Basic Med Res. 2018;8(1):9–13. 

https://doi.org/10.4103/ijabmr.IJABMR_391_16.  

25. Bhandari K, Wang D, Li S, Jiang B, Guo Y, Koirala U, et al. 
Primary cN0 lip squamous cell carcinoma and elective neck 

dissection: Systematic review and meta-analysis. Head Neck. 

2015;37(9):1392–400. https://doi.org/10.1002/hed.23772.  
26. Abu-Ghanem S, Yehuda M, Carmel N-N, Leshno M, Abergel 

A, Gutfeld O, et al. Elective Neck Dissection vs Observation 

in Early-Stage Squamous Cell Carcinoma of the Oral Tongue 
With No Clinically Apparent Lymph Node Metastasis in the 

Neck: A Systematic Review and Meta-analysis. JAMA 

Otolaryngol Head Neck Surg. 2016;142(9):857–65. 
https://doi.org/10.1001/jamaoto.2016.1281. 

27. Chung MK, Lee GJ, Choi N, Cho J-K, Jeong H-S, Baek C-H. 

Comparative study of sentinel lymph node biopsy in clinically 
N0 oral tongue squamous cell carcinoma: Long-term 

oncologic outcomes between validation and application 

phases. Oral Oncol. 2015; 51(10):914–20. 
https://doi.org/10.1016/j.oraloncology.2015.07.007. 

28. Dabirmoghaddam P, Sharifkashany S, Mashali L. Ultrasound-

guided fine needle aspiration cytology in the assessment of 
cervical metastasis in patients undergoing elective neck 

dissection. Iran J Radiol a Q J Publ by Iran Radiol Soc. 

2014;11(3):e7928. https://doi.org/10.5812/iranjradiol.7928. 

29. De Bondt RBJ, Nelemans PJ, Hofman PAM, Casselman JW, 
Kremer B, van Engelshoven JMA, et al. Detection of lymph 

node metastases in head and neck cancer: a meta-analysis 

comparing US, USgFNAC, CT and MR imaging. Eur J 
Radiol. 2007;64(2):266–72. 

https://doi.org/10.1016/j.ejrad.2007.02.037. 

30. Knappe M, Louw M, Gregor RT. Ultrasonography-guided 
fine-needle aspiration for the assessment of cervical 

metastases. Arch Otolaryngol Neck Surg. 2000;126(9):1091–

6. https://doi.org/10.1001/archotol.126.9.1091.  
31. Takes RP, Knegt P, Manni JJ, Meeuwis CA, Marres HA, 

Spoelstra HA, et al. Regional metastasis in head and neck 

squamous cell carcinoma: revised value of US with US-guided 
FNAB. Radiology. 1996;198(3):819–23. 

https://doi.org/10.1148/radiology.198.3.8628877. 

32. Dammann F, Horger M, Mueller-Berg M, Schlemmer H, 
Claussen CD, Hoffman J et al. Rational diagnosis of squamous 

cell carcinoma of the head and neck region: comparative 

evaluation of CT, MRI, and 18FDG PET. AJR Am J 
Roentgenol. 2005;184(4):1326-31. 

https://doi.org/10.2214/ajr.184.4.01841326. 

 

 


