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Abstract 
 
 Background: In papillary carcinomas occult nodal metastasis in central compartment is common. Central Com-
partment Neck Dissection (CCND) routinely in all cases of thyroid malignancies is controversial. Recurrence and  revision 
surgery in the central compartment is associated with high risk of vocal cord paralysis and hypocalcaemia. Methods: A pro-
spective study of 30 patients with well differentiated thyroid malignancy underwent total thyroidectomy with Central Com-
partment Neck Dissection. On histopathological examination the number of lymph nodes showing metastasis and extra-
capsular spread was documented. Results: A  total  of 30 patients ( 27 females and 3 males)  with the age group ranging 
from  6 to 62 years with  a  mean +standard deviation of  40.49  +12.29 years. 18 (63%) patients with age < 45 years and 12 
(37% ) patients with age >45 years . 19 patients in Stage I, 3 in Stage II, 7 in Stage III and 1 in Stage IV. TT+CCND [Total Thy-
roidectomy+ Central Compartment Neck Dissection] was done in 26 patients (86.6%) and Total Thyroidectomy+ Central 
Compartment Neck Dissection and Functional Neck Dissection (ipsilateral) [TT+CCND+FND] in 4 patients (13.3%). Metasta-
sis in the Central Compartment was seen in 7 (23.3%) and transient hypocalcemia was seen in 8 patients (26.6%). There 
was no incidence of permanent hypocalcemia or vocal cord palsy. Conclusion: Total Thyroidectomy with Central Compart-
ment Neck Dissection remains the treatment of choice in well differentiated thyroid cancer with an intermediate/ high risk 
score. An ipsilateral paratracheal clearance in N0 neck  prevents chances of regional recurrence in early stages of well differ-
entiated thyroid malignancies (T1   and T2). Transient hypocalcemia is relatively common. However permanent hypocalce-
mia and Vocal cord paralysis is rare.   
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Introduction 

 Thyroid malignancies are common in our 
country, papillary carcinoma being the most common. 
Thyroid carcinoma occurs 2 to 3 times more often in 
women than in men. Although thyroid cancer can oc-
cur at any age, peak incidence is around 49 years of 
age. Lymph node metastasis is present in the central 
compartment in 39% of the patients.2 Central com-
partment lymph nodes are the first to be involved in 
thyroid carcinoma. Even microcarcinomas can 
metastazise regionally(1).       

  In papillary carcinomas occult nodal metasta-
sis in central compartment is common.  However this 
does not have any impact on prognosis but is  

associated with higher chances of recurrence. Recur-
rence and revision surgery in the central compart-
ment can be associated with high risk of vocal cord 
paralysis and hypocalcemia(1).  However the need for 
central compartment lymph nodes dissection rou-
tinely in all cases of thyroid malignancies is contro-
versial considering the risk to recurrent laryngeal 
nerve and parathyroids.  

 The need for this study is to evaluate the 
ipsilateral central compartment lymph nodes histo-
logically for metastasis in thyroid malignancies and 
thereby come to an inference whether elective cen-
tral compartment dissection is mandatory in well 
differentiated thyroid malignancies with N0  neck (no 
palpable lymph nodes).   
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Materials and Methods 

 A prospective study which included 30 pa-
tients of well differentiated thyroid malignancy who 
underwent surgery in Sri RL Jalappa Hospital from 
December 2010 to September 2012. Preoperative 
workup included  medical  history and  physical ex-
amination , thyroid function tests, fine needle aspira-
tion cytology (FNAC), chest x-ray, ultrasound (USG) 
neck, Computerised Tomography (CT) scan- neck 
and thorax( suspected  retrosternal extension ). All 
patients had  pre and postoperative evaluation of 
vocal cord movements by means of indirect laryn-
goscopy or fibre optic laryngoscopy. Informed con-
sent was  taken preoperatively for central compart-
ment neck dissection explaining the risk to recurrent 
laryngeal nerve and parathyroids. Elective central 
compartment neck dissection was done along with 
Total thyroidectomy  in all cases of thyroid malig-
nancies with N0 neck. 

 All cases with well differentiated thyroid 
malignancy with N0 neck (no clinically palpable 
lymph nodes) are included in the present study. Be-
nign thyroid lesions, thyroid cancers with palpable 
neck node (N+), thyroid cancers which are not well 
differentiated on histopathological examination, thy-
roid carcinomas previously treated by radio iodine 
or surgery, thyroid malignancies with N0  neck physi-
cally unfit for surgery, pre-existing recurrent laryn-
geal nerve paralysis are excluded from the present 
study. The specimen was subjected for histopatho-
logical examination to look for any metastasis in cen-
tral compartment lymph nodes and the number of 
lymph nodes showing metastasis and extra capsular 
spread was documented.  Data was evaluated by de-
scriptive statistical studies using Mean, Standard 
Deviation and Proportion. The serum total calcium 
concentration was measured on the morning after 
surgery, 3 days postoperatively and 3 months of fol-
low up. The presence of immobility or decreased 
movements of vocal cords  is considered as Postop-
erative palsy or paresis. Any persistent vocal cord 
dysfunction even after six months postoperatively 
was considered permanent. The normal reference 
range of total calcium was 8.5 to 10.5 mg/dl. Hy-
pocalcemia is considered as corrected serum calcium 
level <8mg/dl with or without clinical features of 
hypocalcemia (perioral tingling, numbness, positive 
Trousseau`s or Chovstek`s sign, carpopedal spasm 
and tetany). Oral administration of calcium and Vita-
min D during postoperative periods was done to pre-
vent occurrence of severe postoperative hypocalce-
mia in patients with sign and symptoms of hy-
pocalcemia. Hypocalcemia is considered permanent, 
when calcium replacement was necessary even after 
six months postoperatively. 
    Post operative radioiodine treatment (after 6  
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weeks) with standard doses of 100 to 150 mCi was  
given for patients classified as high risk for recur-
rence (age >45 years , tumour size >2cm, capsule in-
vasion , extrathyroidal  extension ,and/or positive 
lymph node findings). Patients were followed up eve-
ry month for 3 months and subsequently every 3 
months with Serum calcium, Thyroid function tests , 
and USG neck. Serum Thyroglobulin  level  was esti-
mated every 6 months. 

Results 

  Majority of patients between the age group of 
31 to 50 years (56.5%) with a mean ±standard devia-
tion of 40.49 ±12.29 years. Majority of the cases in 
our study group were females (90%). The most com-
mon presenting symptom was swelling in the anterior 
aspect of neck (100%) followed by pain in the swell-
ing (33.3%) and sudden increase in the size by swell-
ing (26.6%) . Twenty seven patients had papillary 
thyroid carcinoma and 3 had follicular variant of pa-
pillary thyroid carcinoma. Among 30 patients, 19 pa-
tients  were under 45 years of age  all had TNM  stage 
I disease( according to the present TNM staging all 
cases irrespective of the size of tumour and nodes 
without distant metastasis  with  age <45 years) . Of 
the remaining  11 patients  who were above  45 years 
age , 3 cases had  stage II ,7 cases  had  stage III  and  1 
case with stage IV . 
 
 Total thyroidectomy with Central compart-
ment neck dissection was done in 27 patients and an 
additional ipsilateral Functional neck dissection was 
done for 3 patients who had subclinical nodes found 
on table .The specimens were sent separately and 
subjected to histopathological examination for metas-
tasis. Of the 30 patients, 12 patients had lymph nodes 
in the central compartment ranging between  to 5 in 
number. Among these 12 patients, 5 patients had re-
active changes and 7 had metastasis (which included 
3 patients who had lymph nodes in the lateral com-
partment). The metastatic nodes were less than 3 
each in 6 patients and 5 nodes in 1 patient. Among the  
patients who were > 45 years of age , 3 out 11 pa-
tients  (36.6%)  had   metastasis  in central compart-
ment  whereas , among patients who were < 45 years 
of age , 4 out 19 patients (21%) had  metastasis in 
central compartment. There was a slightly higher inci-
dence of metastasis in patients more than 45 years of 
age (57.1%).Transient hypocalcemia was noted in 8 
patients (26.6%). Recurrent laryngeal nerve palsy 
was nil.  The incidence of transient hypocalcemia sub-
sided in 7 cases (87.5% ) by the end of 3 months  and 
the remaining 1 case (12.5%) by months. There was 
no incidence of permanent hypocalcemia. 

All our patients were subjected to Radio Ac-
tive Iodine (RAI) scan 3 to 4 weeks after surgery. Only  
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12 patients underwent RAI ablation, as they had 
higher T stages (T3, T4), extrathyroidal spread, multi-
ple metastatic lymph nodes (subclinical), and higher 
grade of tumour. Six patients (20%) were advised 
RAI[Radio Active Iodine] ablation but defaulted, an-
other 12 patients (40%) were in the younger age 
group and did not have significant RAI uptake in the 
postoperative scan and were not advised RAI scan . 

 About 29 (96.7%) cases were disease free at 
the end of mean follow up of 1 year and 1 (3.3%) 
case was lost for follow up 6 months after surgery. 
There were no deaths and no local, regional or dis-
tant metastasis. 

Fig :1- Showing Recurrent Laryngeal Nerve.  

Fig : 2-Showing  thyroid tumour  with  central compartment lymph 
nodes  

Fig : 3-lymphnode with metastasis from PTC   

Discussion 
 
 In the present study majority of the patients 
between the age group of 31 to 50 years (56.5%) and 
range was  6 to 62 years. We classified the patients in 
two groups – less than 45 years of age (63%) and 
more than 45 years of age (37%) as the risk of recur-
rence increases in patients above 45 years of age 
(4,7,14,16). This was in contrast to studies by Tissel and  
Kukkonen who found higher incidence of malignancy 
in older age group(4,7,5,14,16). 

    
 In the present study 90%  of patients were 
females and 10% males with female to male ratio of 
9:1. This gender ratio was similar to the study by 
Zuniga(19). Various other studies also show a higher 
prevalence of well differentiated thyroid cancer in 
female patients ranging from 55% to 70% of the pa-
tients in the respective studies(11,14,18,26).  All the pa-
tients presented with swelling in the thyroid region. 
33% of the patients presented with pain in the swell-
ing and 26.6% of patients presented with sudden in-
crease in the size of swelling which was due to haem-
orrhage within the nodule. 3 patients (10%) had dys-
phagia due to large node in the trachea-oesophageal 
groove and extension of nodule into the retropharyn-
geal space. 1 patient had dyspnoea on exertion due to 
compression of trachea laterally and retrosternal ex-
tension and 4 patients had significant weight loss. Out 
of 30 patients in our study 19 patients were less than 
45 years of age and therefore belonged to Stage I. 
Among 11 patients who were more than 45 years of 
age, 3 patients were in Stage II (27.2%) 7 in Stage III
(63.6%)  and 1 in Stage IVa(9.1%).This was similar to 
a study by Lim who had more number of thyroid ma-
lignancies in stage I  and  stage II(26). 

    

 On histopathology examination all the 30 
patients showed Papillary carcinoma. However 3 pa-
tients(10%) were follicular variant of Papillary carci-
noma thyroid  in whom preoperative FNAC had 
showed follicular neoplasm. Few studies have shown 
predominance of papillary carcinoma(7, 26).  All pa-
tients in the present study underwent Total thyroid-
ectomy with central compartment neck dissection 
(TT+CCND) in order to evaluate the prevalence of 
micro metastasis in central compartment lymph 
nodes in well differentiated thyroid malignancies 
with N0 neck. However 4 of these patients also under-
went an ipsilateral functional neck dissection in the 
same sitting as multiple small lymph nodes 
(subclinical and also missed on Ultrasound) were 
found along the middle third of jugular vein during 
surgery. There are various studies which advocate 
elective clearance  of central compartment lymph 
nodes during the initial surgery for papillary  thyroid 
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 The reasons for this are relatively higher in-
cidence of lymph node  metastasis in the central com-
partment which is the first echelon of lymphatic 
drainage in thyroid(9,17) . Clearance of central com-
partment is easier and safer when performed during 
initial surgery compared to revision surgery(15,17). 

Though the cure rates were not affected , the morbid-
ity and regional distant metastasis is less when elec-
tive clearance of central compartment is done and 
post- operative  radio iodine ablation is more effec-
tive and Thyroglobulin assay and 131I scan more relia-
ble(1). Higher T stage of primary tumour is associated 
with higher metastasis and higher risk of recurrence
(4, 7, 9, 12,15, 19,26). However studies by Zuniga, Doherty 
and Shindo ,Mithra do not advocate elective central 
compartment clearance in well differentiated thyroid 
malignancies with N0 neck ,as it does not affect sur-
vival ,has higher risk of complications like hypocalce-
mia and recurrent laryngeal  nerve injury and small 
lymph nodes can be treated by radio iodine(2, 14, 19,26). 

    
 In our study no lymph nodes were found in 
central compartment in 18 out of 30 patients and 
only 12 patients  (40%) had central compartment 
lymph nodes, ranging from 3 to 5 in number in these 
patients. Among the 12 patients who had lymph 
nodes in the central compartment , only 7 had metas-
tasis and 5 patients had reactive lymph nodes .Among 
4 patients who  were found to have lymph nodes in 
the lateral neck , 3 had  metastasis in central com-
partment .Therefore  the prevalence of  metastasis in 
the central compartment  in our study was  23.3%. 
The number of metastatic nodes retrieved in various 
patients in our study were less than 3 nodes each in 6 
out of 7 patients and 5 nodes in 1 patient. Therefore 
the number of metastatic nodes  is not related to the 
number of nodes retrieved. However presence of sub-
clinical nodes in the lateral nodes is associated with 
high incidence of metastasis in central compartment. 
    
 Among the patients who were more than 45 
years of age , 3 out of 11 patients(27.2%)  had metas-
tasis in central compartment  where as among pa-
tients who were less than 45 years of age , 4 out  of  
19 patients ( 21%) had metastasis in central com-
partment. This incidence of metastasis in central 
compartment (23.3%)  is similar to studies done  by 
Tissel who quoted 25% . Studies by Noguchi and 
Qubain have shown  significant difference in metasta-
sis from tumour which were less than 1 cm and more 
than 1 cm in diameter(15). However our study had no 
microcarcinomas (<1 cm). Therefore significant dif-
ference was not seen on the size of tumour in T1. 
However, among patients more than 45 years of age 
metastasis was higher in T3 than in T(2.4,14, 19). 

 
     

 In one series transient hypocalcemia was 
seen in 8 patients (26.6%) which lasted less than 3 
months in 7 patients and 4 months in 1 patient. 
There was no permanent hypocalcemia (duration 
more than 6 months ). All these patients were man-
aged by oral supplements of calcium and vitamin D. 
However in literature, transient hypocalcemia after 
central compartment neck dissection has been re-
ported to range between 13 % to 50%(22,23). 

 
 Permanent hypocacemia is rare and ac-
counts for 1 to 10 %(12, 18 ,23). This shows that with 
selective  intracapsular  ligation o f inferior thyroid 
artery and good dissection  techniques and  use of  
bipolar cautery can minimize morbidity due to para-
thyroid injury . In our series there was no Recurrent  
laryngeal nerve (RLN) injury. However literature 
quotes that RLN injury in thyroid malignancies to the 
tune of 1 to 7%(12, 14,18).  Recurrent laryngeal nerve 
injury incidence varies according to stage of tumour, 
extrathyroidal spread and surgeons experience. To-
tal thyroidectomy with central compartment clear-
ance can be a safe procedure in the hands of experi-
enced surgeon with good bipolar cautery and proper 
selection of cases. The use of optical magnification 
(microscopes) and intraoperative nerve monitoring 
further reduces injury. 
     
 All our patients were sent for Radioiodine 
scan 3 to 4 weeks after surgery, 12 patients under-
went Radioiodine ablation, as they had  higher T 
stages (T3, T4 ) ,extrathyroidal spread, multiple meta-
static lymph nodes (subclinical), and  higher grade of 
tumour. 6 patients (20%) were advised RAI ablation 
but defaulted , another 12 patients (40%) were in 
the younger age group and did not have significant 
RAI uptake in the postoperative scan and were not 
advised RAI scan. Various studies in literature have 
quoted RAI ablation in 25 to 60 % of their patients 
depending on stage and aggressiveness of diease and 
complication of resection(7, 11,26). After an average 
follow up of one year , none of our patients had local , 
regional or distant metastasis. 1 patient was lost to 
follow up 6 months following surgery. However this 
follow up is too short for well differentiated thyroid 
malignancies treated adequately. 
  
 Various studies in literature, quoted 20 
years survival rates of 90% and above in PTC 
(Papillary Thyroid Carcinoma) stage I after total thy-
roidectomy with prophylactic central compartment 
clearance where as recurrence rates varied between 
10 to 50% in high risk scores of primary tumour, 
locally advanced tumours where central compart-
ment neck dissection was not done , and in patients 
who had gross extra thyroidal spread(1,7,8,12,14,17) 

Therefore considering the benefits and risk  
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(morbidity) in performing elective central compart-
ment neck dissection in well differentiated thyroid 
malignancies it would be safer to perform elective 
central compartment neck dissection (at least ipsilat-
eral paratracheal clearance) in all the cases if the sur-
geon is experienced. A complete elective central com-
partment clearance would be indicated in higher 
stages of primary tumours, higher grade tumours, 
large tumours and bad risk factors like extrathyroidal 
extensions. 

Conclusion 

 Metastasis (occult) in central compartment 
in patients with clinically N0 disease was 23.3 %.Total 
thyroidectomy with central compartment clearance 
remains the treatment of choice in well differentiated 
thyroid  cancer with an intermediate/high risk score. 
At least an ipsilateral paratracheal clearance would 
be beneficial and prevents  later chances of regional 
recurrence in early stages of well differentiated thy-
roid malignancies (T1   and T2). Transient hypocalce-
mia is relatively common following Central compart-
ment clearance. However permanent hypocalcemia is 
rare if surgery is properly done. Vocal cord paralysis 
is rare. Post-operative RAI scan and ablation should 
be done in all intermediate/ high risk cases , particu-
larly if they show radio iodine up take after thyroid-
ectomy. The patients should be periodically followed 
up with USG, serum calcium, and serum Thyroglobu-
lin.  
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