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Abstract: Background: Surgery is the most well established mode of initial definitive 

treatment for a majority of oral cancers. Over the past few decades, the surgical technique 

of neck dissection has evolved from Radical neck dissection to Modified radical neck 

dissection and then to Selective Neck Dissection. 

Objectives: The main purpose of this research is to evaluate the incidence of pathologic 

incursion of the carotid sheath, when noticed grossly uninvolved while doing surgery in 

the patients with neck dissection for head and neck squamous cell carcinoma (HNSCC). 

Methods: 80 neck dissections will be performed. Carotid Sheath will be removed separately 

and methodically evaluated by well experienced head and neck pathologists by performing  

hematoxylin and Eosin staining and Immunohistochemistry Analysis with Markers like 

Pancytokeratin and CD34 for tumour infiltration and the occurrence of lymphatic 
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tissue. Hence, if found negative than it will strongly indicate that we can modify the neck 

dissections limiting upto the level of carotid sheath. 

Results: Carotid Sheath is not grossly involved, removal of Carotid Sheath is not 

recommended. Histologically Carotid Sheath may harbour dilated lymphatic vessels, 

lymphocytes aggregates and neutrophils. Carotid Sheath, however, would not harbour any 

metastatic tumour emboli from primary Oral Squamous Cell Carcinoma.  

Conclusion: Not only for surgical safety but also for the shield it provides post operatively 

against adjuvant radiation therapy and any infection in neck and even trickling of saliva 

down the neck postoperatively by protecting vital structures it encases like Common carotid 

artery, Vagus Nerve and Internal jugular vein. So far there is paucity of data in presence 

of metastatic involvement of carotid Sheath. This study will give basis for preservation of 

Carotid sheath during neck dissection which will reduce postoperative morbidities in head 

and neck squamous cell carcinoma patients. 

Keywords:  Metastasis, Carotid Sheath, Oral Squamous Cell Carcinoma. 

 

Introduction: 

“Oral squamous cell carcinoma (OSCC)” potentially metastasizes to loco-regional lymphatic 

stations and basins in an orderly and predictable pattern. The most important prognostic 

factor in Oral squamous cell carcinoma is Cervical lymphnode Metastasis
(1,2)

.Comprehensive 

management includes removal of primary tumor suitable neck dissection followed by 

radiotherapy, chemotherapy, or combination therapy. Surgical management of neck 

corresponds to complete removal of  metastatic lymphnode or part of neck where metastasis 

likely to appear. 

In Patients with nodal neck diseases, extention of neck dissection is debatable. Traditionally, 

Radical neck dissection was recommended for all patients with pathologically affected 

lymphnodes. However, recently, selective neck dissections(level I-IV) are recommended and 

considered as more conservative approach 
(3,4)

. Routinely during neck dissection, complete 

removal of carotid sheath is considered  as it  harbors loco-regional lymphatic stations and 

basins. IJV and CA are shielded by Carotid Sheath from various infectious agents and saliva . 

Carotid Sheath act as a fibroelastic tissue barrier in  post operative period 
(5,6)

. The Carotid 

Sheath with vital structures makes the structures prone to damage while working in that plane 
(7)

. Pathalogical involvement of Carotid Sheath intra operatively  has been reported very little 

. Failure to remove the diseased Lymph nodes may lead to recurrence. 

Deep Cervical fascia constitutes Carotid Sheath which majorly covers the important 

structures of  neck . It encorporates important structures like Common Carotid Artery and its 

branches , Internal Jugular Vein and X
th

 cranial nerve i.e Vagus . Vagus is found posteriorly 

inbetween the carotid artery and Internal jugular vein . Ansa cervicalis is created by the 

descendens cervicalis and desending hypoglossi which carries  „C1‟(superior root) „C2‟ and 

„C3‟ (inferior root) fibres and is encorporated anteriorly,and cervical sympathetic chain is 

encorporated directly posterior to the carotid sheath in prevertebral fascia . The carotid sheath 

covers IX , XI and XII nerve which has subdivisons in the upper part. Superiorly Carotid 

Sheath is fixed to the part of carotid canal and jugular foramen  also fibrous adhesions of  

Internal Jugular Vein  adheres to internal surface of Carotid Sheath . On Microscopic 

examination Carotid Sheath shows constitution of fibroelastic tissue, with varying  wall 

thickness . In the study, Embryologically, it was seen that often there was invasion of fatty 

tissue and  follicles of lymphoid tissue which  are in close vicinity to Carotid Sheath .  



                                          European Journal of Molecular & Clinical Medicine 
                                                                                 ISSN 2515-8260                 Volume 7, Issue 2, 2020 

1186 

Piffer et al in 1980
(8) 

had demonstrated that the Carotid Sheath constitutes tissue of 

fibroelastic origin . KhafifHefetz (2004), Kolomvo‟s (2010) , Chaturvedi (2012),and 

Palliyalil M(2017) stated that Carotid Sheath constitutes vascular tissue of fibrofatty origin. 

There is lack of evidences which claims its removal during dissection of neck .The current 

prospective studies aims at investigating relationship of tumor characteristics such as 

site,size,stage,grade of the tumor which can conclude on removal or preservation of Carotid 

Sheath . 

 

Objectives: 

 To evaluate the incidence of metastatic involvement of Carotid Sheath by Oral 

Squamous Cell Carcinoma. 

 To evaluate the possible correlation of Tumor related risk factors (Site, Size, 

Depth of Tumor invasion, T-Stage and Histopathological grading) with metastatic 

Carotid Sheath involvement  

 To evaluate the possible correlation of nodal characteristics (Number of cervical 

nodes, extracapsular spread and perinodal extension) with metastatic Carotid 

Sheath involvement  

Methodology: 

Trial Study Design: 

After taking approval  from Institutional Ethics committee(Ref no-DMIMS(DU)/IEC/2018-

19/7502),the current study will be performed in Department of Oral  surgery, SPDC and H 

,Wardha.80 patients will be selected from Department of Oral surgery, SPDC, Wardha after 

taking informed consent .It is CROSS-SECTIONAL TYPE OF STUDY 

INCLUSION  CRITERIA: 

All Patients with Oral Squamous Cell Carcinoma of head and neck who have undergone neck 

dissections in Sharad Pawar Dental College, Wardha.  

 

1. Subjects  with histopathologically confirmed ofOral Squamous Cell 

Carcinoma 

2. Patients with resectable  primary Oral Squamous Cell Carcinoma.  

3. Patients who do not have any history of any previous treatment such as 

Surgery, Chemotherapy,   Radiotherapy, or both.  

4. Patients in whom primary tumor extirpation, Neck dissection is performed 

with a curative intent. 

 

EXCLUSION  CRITERIA: 

1. Patients who are not fit for undergoing treatment under General Anesthesia.  
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2. Patients in whom primary tumour excision was performed without neck 

dissection. 

3. Patients with Multiple Primary Tumors.  

4. T4b tumours extending to the infra temporal fossa, maxillary sinus, orbit and 

base of tongue. 

5. Subjects having carotid bruit or with masses in neck which are in close 

vicinity to carotid sheath   

6. Subjects having any mass in neck region which is encircling >270° carotid 

artery. 

 

The data will be collected from Sharad Pawar Dental College and Hospital. In this Cross-

sectional study, histopathologically confirmed cases of Squamous cell carcinoma will 

undergo neck dissection. 80 patients from the Out Patient Department (OPD) of the 

Department of Oral and Maxillofacial Surgery, Sharad Pawar Dental College and Hospital , 

Sawangi(M), Wardha will be included. The data collection will be done from October 2018 

to May 2020 . 

Informed consent will be filled from all the patients who will be  involved in this study, who 

will undergo neck dissections. Histologically proven OSCC cases will be considered and the 

extent of the disease will be staged by TNM staging (clinically, Acc to AJCC 7
th

 

EDITION)
(9)

.The Carotid sheath harvesting will be performed according to established 

surgical oncologic principles, in this procedure, Extension will be done for removal of  

Carotid sheath superiorly and inferiorly extending from posterior belly of Digastric  and upto  

level of superior belly of  Omohyoid muscle (mid-jugular Lymphnode) respectively. Fixation 

of resected specimen will be done by using 10% formalin and will be sent to Oral Pathology 

and Microbiology Department, Sharad Pawar Dental College and Hospital. . The probability 

for cancer cells, present within the lymphatic vessels  on the resected specimen of carotid 

sheath will be analysed by monoclonal Ab pan-cytokeratin which will show microscopic 

changes for metastasis. Microsections (5µ serial section) staining  by Haematoxylin & Eosin 

will be analysed by pathologist under light microscope. The positive specimens will be 

analysed by  Immunohistochemistry Staining  to rule out presence of occult metastasis which  

invades carotid sheath and harbours  intra-luminal emboli of metastasis in lymphatic vessels. 

4µ thick sections will be taken on silane coated slides and analysed using IHC markers by 

CD34 and pancytokeratin Lymphatic vessels and blood vessels can be differentiated by some 

characteristic features which includes- 1) Irregular thin borders 2) Absence of tunica media 3) 

Lack of RBC‟s in the lumen. Possibility of cancer cells present in  lymphatics,  analysed by 

monoclonal Ab pan-cytokeratin which will show microscopic changes for metastasis  along 

with  Immunohistochemistry marker CD34. 

Outcome: To avoid removal  of Carotid Sheath in cases where nodal invasion is absent . 

Conservation of  Carotid Sheath will protect the important structures in  neck region and 

minimize the post- surgical  sequelae . 

Sample size:  80 Patients 
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Expected Results:  

In cases where Carotid Sheath is not grossly involved, removal of Carotid Sheath is not 

recommended. Histologically Carotid Sheath may harbour dilated lymphatic vessels, 

lymphocytes aggregates and neutrophils. Carotid Sheath, however, would not harbour any 

metastatic tumour emboli from primary Oral Squamous Cell Carcinoma.  

Discussion: 

Oral Squamous Cell Carcinoma is the most frequent of head and neck malignancies in which 

Surgically performing neck dissection remains a standardized treatment, which is associated 

with certain morbidity and mortality. Many studies on oral squamous cell carcinoma have 

been reported from this region
10,11,12

. Lohe et al reported on evaluation of correlation of 

serum lipid profile in patients with oral cancer and precancer
13

. Studies on different 

biochemical factors associated with oral cancer were reported by Mallick et al 
14

, Chole et 

al
15

 and Korde et al
16

.  Agrawal et al reported about Touch Imprint Cytology as an alternative 

to frozen section in intraoperative assessment of cervical metastasis in oral squamous cell 

carcinoma
17

.  Various procedure are planned to remove the lymph nodes of the neck thereby 

sacrificing  anatomical structures of the neck which are associated with functional and 

aesthetical losses. Carotid sheath has been assessed for being a potential area of metastasis. 

However literature shows nearly no evidence of this trait. It is important to know the 

correlation of carotid sheath and the lymphoid aggregates which was mentioned in the review 

of literature.Piffer et al in 1980
(8) 

had demonstrated that the Carotid Sheath constitutes tissue 

of fibroelastic origin . Khafif Hefetz (2004), Kolomvo‟s (2010) and Chaturvedi 

(2012),Palliyalil M(2017) stated that Carotid Sheath constitutes vascular tissue of fibrofatty 

origin. There is lack of evidences which claims its removal during dissection of neck. 

Preserving the sheath helps in decreasing the operative time and stress as well as escaping of 

direct action on the carotid artery and vital structures encased by the carotid sheath. The 

present prospective study will help us to evaluate the incidence of metastatic involvement of 

Carotid Sheath ,in Oral Squamous Cell Carcinoma patients and if no such involvement seen 

than preservation of Carotid Sheath will help by avoiding damage to vital structures during 

neck dissections, Reduce operating time and also act as postoperative barrier against 

postoperative radiations and infections to vital structures. 

Conclusion: 

Therefore this study which will be conducted on Oral Squamous Cell Carcinoma patients 

who will undergo neck dissection and if they have no invasion of the tumor into the carotid 

sheath, so it will strongly indicate  that we can modify the neck dissections limiting upto the 

level of carotid sheath and sparing it intact for major advantages it offers . Not only for 

surgical safety but also for the shield it provides post operatively for further adjuvant 

radiation therapy 
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