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Appropriate surgical and adjuvant therapies for involvement of great vessels in thyroid malignancies have rarely 
been reported in literature. In this study, we aim to present our experience and provide a review literature of 
these devastating tumors that requires multidisciplinary intervention during the whole process of management. 
Among the 118 patients with thyroid malignancies that were presented to us, there were only 2 patients with 
infiltration of the internal jugular vein. One of these patients underwent segmental resection of internal jugular 
vein with total thyroidectomy while the other patient had extensive infiltration of internal jugular vein that an 
extensive radical metastatic lymph nodes resection was not feasible. A review of the English literature since 
1930 revealed an additional 42 cases of internal jugular vein infiltration with or without neck and mediastinal 
vessel involvements. We have analyzed the surgical and adjuvant therapies that were carried out in all these 
patients and searched for the parameters including; type of surgical and adjuvant therapies, rate of survival, 
duration of survival (months), follow-up period and mortality. Twenty six of the 42 patients (62%) underwent 
internal jugular vein resection along with thyroidectomy; 13 patients (31%), thrombectomy of tumour thrombus 
and 7 (17%), reconstruction of the vessel after resection; 5 venous and 2 arterial. Survival among patients who 
did not undergo resection was for a mean period of 3.9 months and following resection was 26 months (range 4 
months to 6 years). Aggressive resection may result in long term survival in some of these patients and may 
prolong life in others. Surgical approach to patients with thyroid malignancies infiltrating the great vessels may 
involve thrombectomy or may require resection of the vein and occasionally artery with or without 
reconstruction. Patients who underwent resection and adjuvant therapy were found to have better survival rate. 

 
Key words: Thyroidectomy, internal jugular vein resection, neck vein obstruction, thyroid malignancy, running title- 
thyroid malignancy infiltrating jugular vein. 

 
INTRODUCTION 

 
Carcinoma of thyroid may characteristically show micro-

scopic evidence of vascular invasion (D'Avanzo et al., 2004; 

Hyer et al., 2008; Mishra et al., 2001). Massive invasion of 

tumour into the great veins of neck is extremely rare. Only 

42 cases have been documented in the English literature 

(Hyer et al., 2008; Mishra et al., 2001; Patel et al., 1997; 

Lalak and Campbell, 1997; Onaran et al., 1998; Muta et al., 

1978; Bussani and Silvestri, 1999; Koike et al., 2002; 

Wiseman et al., 2000; Thomas et al., 1991; Kim et al., 1966; 

Holt, 1934; Sugimoto et al., 2006; Sirota,1989; Niederle et 

al., 1990; Perez and Brown, 

 
 
 

 
1984; Thompson et al., 1978; Gross et al., 2004; Takeichi 
et al., 1984; Panzironi et al., 2003; Alzaraa et al., 2008; 
Lee et al., 2010; Yamagami et al., 2008; Fotis et al., 
2009; Leong et al., 2004; Motohashi et al., 2005; Taib 
and Hisham, 2007;Sengupta et al., 2001). Management 
of these patients is challenging as they typically present 
with advanced and rapidly progressive disease (Hyer et 
al., 2008; Mishra et al., 2001; Patelet al., 1997; Lee et al., 
2010; Sengupta et al., 2001) (Table 1). The reported 
duration of survival of patients with thyroid cancer 
invasion of the internal jugular vein (IJV) or other great 
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Table 1. Literature review since 1930 of neck vein infiltration by thyroid malignancy; clinical feature, management and outcome.  

 
 No. Age (years) 

Sex 
Signs of     Outcome (months) 

 

Study of range venous Diagnosis Pathology Ext. Treatment Alive Dead  

(M:F)  

 

parts (mean) obstruction 
    

No. (range) No. (range) 
 

      
 

Present study 2 62-83 1:1 No: 2 CT-1, IOP-1 Pap-2 IJV-2 IJVR-1, NAT 2(5-48) - 
 

Lee et al. (2010) 1 66 0:1 No: 1 US, CT/MRI Pap-1 IJV-1, BCV/RCA IJVR -1, ResBRCA, Rec- 
1(72) -  

PTFE, RAIT-1  

          
 

Fotis et al. (2009) 1 49 0:1 Yes: 1 IOP Pap-1 IJV IJVR -1, Rec-SV-1, RAIT-1 1(24) - 
 

Hyer et al. (2008) 5 43-81 (62.8) 1:4 Yes: 1, No: 4 CT-2, MRI-2, IOP-1 
Pap-2, Fol-2, Hurth- IJV-4, SVC-2, BCV-1, 

IJVR -4, EBRT-5, RAIT-4 
1(53) 4(23-66) 

 

1 Facial/linual-1 Mean: 28  

       
 

Yamagani et al. (2008) 1 74 1:0 No CT-1, ECHO-1 Ana-1 IJV/BCV, SVC/ ATR Thromt-1, CPB-1 1(7) - 
 

Alzarra et al. (2008) 1 78 0:1 No: 1 MRI Fol-1 IJV NR, RAI 1(14) - 
 

Taib and Hisham (2007) 3 45-66 (58) 0:3 Yes: 1, No: 2 CT-3, ECHO-2 FOL-3 IJV-3, SVC-2, BCV-1, 
IJVR -3, Thromt-3, RAIT-3 2(18) 1(3 weeks)  

ATR-2  

          
 

Sugimoto et al. (2006) 1 61 1:0 Yes: 1 CT, MRI, VENG-1 Pap-1 BCV, SVC, ATR ResBCV, ResSVC, RecV, 
1(12 days) -  

Thromt-1  

          
 

Leong et al. (2004) 1 73 1:0 No: 1 MRI Insul-1 IJV-1, SVC-1 IJVR -1, RAIT-1, EBRT-1 - 1(30) 
 

Motohashi et al. (2005) 1 64 0:1 Yes: 1 CT-1, MRI-1 Pap-1 IJV/EJV, BCV/SVC IJVR -1, (IJV/ SBCL), Rec- 
1(24) -  

PTFE, RAIT-1  

          
 

Gross et al. (2004) 1 49 1:0 No: 1 USD-1 Ana-1 IJV IJVR -1, Thromt-1 - 1(24) 
 

Panzironi et al. (2003) 1 68 0:1 No: 1 USD-1 Ana-1 IJV(Bil) NR, EBRT, Chem Nrep-1 
 

Koike et al. (2002) 1 26 0:1 No: 1 IOP Pap-1 BCV-1, SVC-1 ResBCV, Thromt 1(8) - 
 

Mishra et al. (2001) 5 30-60 (Mean: 38) 1:4 Yes: 1, No: 4 IOP-2, VENG-1,CT-2 Pap-4, Ana-1 IJV-5,BCV-1,CAR-1 
IJVR-4, MND-1, 2(30-58) 2(1-4 days) 

 

ResCA,Tromt-1, RAIT-2 Average: 32, Nrep-1  

        
 

Wiseman et al. (2000) 1 84 1:0 No: 1 CT-1 ? IJV/EJV, BCV NR, RAIT-1 - 1(12) 
 

Bussani and Silvestri 
1 67 0:1 Yes: 1 Autopsy Fol-1 IJV-1 NR, EBRT-1 1(4) 

 
 

(1999)  
 

          
 

Onaran et al. (1998) 3 48-68 (54) 1:2 No: 3 CT-1, US-1, IOP-1 Pap-1, Hurh-2 IJV-3, SVC-1 IJVR-3, SVCR-1, Thromt-1 2(36.5) 1(12) 
 

Patel et al. (1997) 1 79 0:1 Yes: 1 CT-1 Pap-1 IJV/SVC, BCV/PV IJVR-1, Thromt-1, 1(12 days) 
 

Lalak and Campbell 
1 68 0:1 No: 1 IOP-1 Fol-1 IJV-1 IJVR-1, Thromt-1, RAIT-1 1(8) 

 
 

(1997)  
 

          
 

Thomas et al. (1991) 1 61 1:0 No: 1 CT-1 Unspe IJV NR 1(Sudden) 
 

Niderle et al. (1990) 1 57 1:0 Yes: 1 CT-1, VENGR-1 Fol-1 IJV/BCV,SVC/ATR Thromt-1 1(13)  
 

Sirota (1989) 1 61 0:1 Yes: 1 Autopsy Pap-1 ATR NR, RAIT-1, EBRT-1 1(8)  
 

Perez and Brown (1984) 1 48 0:1 No: 1 CT-1, VENGR-1 Fol-1 IJV/BCV, SVC Thromt-1 1(4)  
 

Takeichi et al. (1984) 2 62-68 1:1 No: 2 CT-2 Pap-1, Fol-1 IJV-2 IJVR -2, RecV-2, Gortex, 
2(24) 

 
 

Int/ExtJVA,  
 

          
 

Thompson et al. (1978) 1 67 0:1 Yes: 1 VENGR-1 Fol-1 IJV/BCV,SVC/ATR Thromt-1 1(24)  
 

Muta et al. (1978) 1 37 0:1 No: 1 IOP Pap-1 BCV Thromt-1 Nrep-1 
 

Kim et al. (1966) 1 64 1:0 No: 1 Autopsy Fol-1 IJV/BCV,SVC/ATR NR 1(18 days) 
 

Mencarelli (1934) 1 56 1:0 Yes: 1 Autopsy Ana-1 IJV/ RV NR 1(Sudden) 
 

Holt (1934) 1 72 1:0 Yes: 1 Autopsy adeno IJV/BCV, SVC NR 1(5 days) 
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Table 1. Contd.  

 
Wylegschanin (1930) 1 52 0:1 Yes:1 Autopsy Fol-1 IJV/BCV,SVC/ATR NR  1(2) 

 

    
Yes: 14 (33%), No: 30 CT-19, MRI-7, USD-4, Pap-17, Fol-14,  Ana- IJVR-26,Thromt-13, NR-10, 20(4-72) 21(day 66) 

 

Total 44 60.4 (26-84) 15:29 VENG-5, ECHO-3, 6, Hurthle-3, Unspec- CAR-2, RecV-5, RecA-2,   
 

(67%) 
 

Nrep-3  

    IOP-10, Autopsy-6 2  RAIT-17, EBRT-8, CBP-1,  
 

        
 

 
IJV- internal jugular vein, BCV- brachiocephalic vein, RCA-right common carotid artery, SVC-superior vena cava, ATR-atrium, EJV- external jugular vein, IJVR- internal jugular vein resection, 
ResCA- resection of carotid artery, CBP- cardiopulmonary bypass, NAT-no adjuvant therapy, EBRT- external beam radiotherapy, RAIT- radioactive iodine therapy, NR- not resected, Thromt-
thrombectomy, Chem-chemotherapy, RecPTFE-reconstruction with PTFE, MND-modified neck dissection, SVCR-superior venacava reconstruction, USD-ultrasound Doppler, CT-CT scan, 
VENG- venography, IOP-intraoperative, Pap-papillary carcinoma, Fol-follicular carcinoma, Ana-anaplastic carcinoma, Insul- Insular carcinoma, Nrep-Not reported. 

 

 

cervical veins varies based on whether they were 
resection or not. While presenting our experience 
with two patients, a review of the literature on the 
clinical features, management and outcome of 
surgical and adjuvant interventions in patients with 
thyroid malignancies infiltrating great vessels is 
provided. 

 

LITERATURE REVIEW 
 
A medline literature search of English language 
articles was performed using the MeSH term 
“superior vena cava obstruction” or great vein 
infiltration or venous occlusion and thyroid 
neoplasms. Articles before 1980 when the use of 
MeSH terminology was inconsistent were included 
if they were detailed in articles uncovered in the 
search. Review since 1930 revealed 42 cases of 
thyroid cancer infiltrating the internal jugular vein 
with or without involvement of other vessels in the 
neck or in the mediastinum. 

 
CASE REPORT 
 
Case 1 
 
A 64 year old lady presented with 5 months history of 
enlarging neck swelling. She had no other associated 
symptoms. Ultrasound examination revealed a nodular 
mass in the right lobe of the thyroid gland measuring 1 × 1 
cm and a large 2 × 3 cm jugulo omohyoid lymph node 

 
 

 
enlargement on right side. Fine needle aspiration cytology 
confirmed the nodule to be papillary carcinoma of the 
thyroid. On exploration of the neck, the lymph node was 
found to be infiltrating the right internal jugular vein. She 
underwent a total thyroidectomy and functional block 
dissection on right side with excision of segment of the 
involved vein (Figure 1). Postoperative radio-active iodine 
scan revealed no residual thyroid tissue in neck nor distant 
metastasis. She was on suppressive doses of thyroxine 
and a repeated thymoglobulin levels during a follow up visit 
showed normal results. Five years later, during her routine 
follow up she was in good health. 

 
Case 2 
 
A 83 year old male patient was referred because of 
bilateral multiple cervical lymph node enlargement. He had 
undergone a total thyroidectomy and total dissection of the 
central lymph nodes with central node clearance six years 
before this admission in another hospital. Fine needle 
aspiration cytology of the nodes revealed metastatic 
papillary carcinoma of thyroid. A contrast CT scan showed 
a near complete obstruction of the left internal jugular vein 
due to multiple massively enlarged metastatic cervical 
lymph nodes (Figures 2 and 3). Resection of the internal 
jugular vein and dissection with clearance of the lymph 
nodes was planned. However 2 days later he developed 
myocardial infarction and the surgical intervention was 
deferred. Five months later he was alive but in poor 
cardiac status and was being managed symptomatically. 

 

RESULTS 
 
Including the 2 patients from the present study  29 

 
 

 

of these patients were female and 15 were male 
with mean age being 60.4 years (range 26 to 84 
years) (1). About one third of them (14/44 
patients) presented with features of neck vein 
obstruction. The diagnosis of IJV involvement was 
established preoperatively with the use of CT scan 
in 19 patients (43%), MRI in 7 patients (16%), 
venography in 5 patients (11.3%), ultra-sound 
Doppler in 4 patients (9%) and ECHO in 3 patients 
(7%) where SVC and atrium was suspected to be 
involved. In 10 patients (22.7%) the infiltration was 
detected intraoperatively and was not suspected 
preoperatively while in 6 patients (13.6%) it was 
detected at autopsy with 4 of these being reported 
before 1966. The com-monest thyroid cancer was 
papillary carcinoma in 17 patients (39.5%) 
followed by follicular in 14(32.5%), anaplastic in 6 
(13.9%) Hurthle cell carcinoma in 3 (6.9%), 
unspecified in 2 (4.6%) and one patient each with 
Insular carcinoma and adenocarcinoma. Twenty 
six of these patients underwent resection of 
internal jugular vein along with thyroidectomy 
while in 9 patients no resection was carried out 
either because the tumour was deemed not 
resection or the patients was not fit for surgery. 
Tumour thrombectomy with or without resection of 
vein was carried out in 13 patients (37.14%). 
Reconstruction of the vein following resection of 
vein was carried out in 5 patients using either a 
saphenous vein graft, Gortex graft 
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Figure 1. Operative field view of case 1- revealing the exposed trachea 
(long arrow) after completion of total thyroidectomy and the exposed 
carotid artery (short arrows) and the cut ends of resected internal 
jugular vein (curved arrows) following functional block dissection.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Contrast CT scan of case 2- revealing partial compression  
of right internal jugular vein and completely obliterated left internal  
jugular  vein  by  a  massively  enlarged  thyroid carcinoma metastatic  
lymph node. 

 

 

or PTFE graft (Onaran et al., 1998; Sugimoto et al., 2006; 
Panzironi et al., 2003; Leong et al., 2004; Taib and 
Hisham, 2007). In two patients the reconstruction was 
carried out with PTFE graft following resection of involved 
segment of an artery; carotid artery (Mishra et al., 2001) 
and brachiocephalic artery Lee et al. (2010) in one patient 
each. Seventeen patients (38.6%) received radioactive 
iodine therapy following evidence of uptake on 
radioiodine scan and 8 patients (18.18%) received 

 
 

 

external beam radiotherapy when the tumour was not 
resection or had macroscopic residual tissue post 
surgery (Table 1). Outcome was reported in 39 patients 
and among these eleven of the patients (25%) who did 
not undergo resection because of unresectability or being 
unfit for surgery survived for an mean period of 3.9 
months (range sudden death to 420 days) .Among the 
remaining 33 patients (75%) who underwent resection 20 
patients (61%) survived for a mean period of 26 months 
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Figure 3. Contrast CT cross section image of case 2 showing a  
normal  right side  Internal jugular vein and  carotid artery and  
completely obliterated left internal jugular vein by grossly enlarged  
metastatic lymph node. 

 

 

months (range 4 months to 6 years) while the remaining 
13 (39%) died after a mean period of 15.4months(range 
1day till 66 months). 
 

 

DISCUSSION 

 

Invasion of the internal jugular vein (IJV) or great veins by 
thyroid cancer is rare and usually indicates the 
aggressive nature of the disease and a high probability of 
mortality (Hyer et al., 2008; Mishra et al., 2001; Patel et 
al., 1997; Lalak and Campbell, 1997; Onaran et al., 1998; 
Muta et al., 1978; Bussani and Silvestri, 1999; Koike et 
al., 2002; Wiseman et al., 2000; Thomas et al., 1991; Kim 
et al., 1966; Holt, 1934; Sugimoto et al., 2006; Sirota, 
1989; Niederle et al., 1990; Perez and Brown, 1984; 
Thompson et al., 1978). Most of such lesions in the past 
were detected only at autopsy (Bussani and Silvestri, 
1999; Koike et al., 2002; Wiseman et al., 2000; Thomaset 
al., 1991; Kim et al., 1966; Holt, 1934; Sugimoto et al., 
2006; Sirota, 1989). While most common thyroid 
malignancy to infiltrate IJV is papillary carcinoma (Mishra 
et al., 2001; Patel et al., 1997; Onaran et al., 1998; 
Yamagami et al., 2008; Fotis et al., 2009). others to do so 
are follicular (Hyer et al., 2008; Bussani and Silvestri, 
1999; Alzaraa et al., 2008; Taib and Hisham, 2007), and 
Hurtle cell carcinoma (Hyer et al., 2008; Onaran et al., 
1998) (Table 1). They possess angioinvasive features 
and can spread by direct extension into great vessels 
(Hyer et al., 2008; Onaran et al., 1998). Most of these 
patients have huge goiters, enlarged lymph node mass 
and superior vena cava syndrome (Hyer et al., 2008; 
Patel et al., 1997; Koike et al., 2002; Chow et al., 2002; 

 
 

 

Takeichi et al., 1984). The neck vein could be involved by 
direct infiltration or due to tumour thrombi (Mishra et al., 
2001; Sengupta et al., 2001). Tumour thrombus is the 
result of a tumour extension from thyroid gland through 
the thyroid veins to IJV. The tumour then propagates in 
the vein distally with the distal portion often being freely 
mobile presenting as a leaf like structure (Taib and 
Hisham, 2007). The endothelium of the great vessels are 
not invaded possibly because of high velocity flow in 
these large vessels thus not allowing the tumour to 
lateralize and infiltrate the endothelium (Taib and 
Hisham, 2007). The symptoms and signs of tumour 
thrombus in the IJV and other great veins would depend 
on the site and the obstruction ratio to the lumen (Gross 
et al., 2004). Obstruction of internal jugular vein and 
brachiocephalic vein may give rise to distinct clinical 
features. The presence of dilated veins on the neck and 
thorax with increase in collor size, oedema of the trunk 
and violaceous skin changes is suggestive of obstruction 
of great veins of the neck and mediastinum and is 
noticed in about one third of these patients (Hyer et al., 
2008; Koike et al., 2002) (Table 1). Additional symptoms 
could include breathlessness, cough, and symptoms due 
to cerebral oedema including headache, visual distur-
bances, proptosis , dizziness and syncope.  

The findings in the neck in patients with tumour thrombi 
in IJV is usually non specific and may reveal oedema and 
tenderness of the sternomastoid muscle and the 
surrounding soft tissue (Gross et al., 2004; Takeichi et 
al., 1984). As the IJV is located deep to sternomastoid 
muscle a typical palpable cord due to thrombus is not 
easy to detect (Gross et al., 2004; Takeichi et al., 1984). 
The concern however is that extension of the thrombi into 
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the atria may cause sudden death (Sugimoto et al., 2006; 
Yamagami et al., 2008). When IJV obstruction is found 
incidentally during routine ultrasonographic evaluation of 
thyroid enlargement in thyroid carcinoma, infiltration of 
the IJV by thyroid malignancy should be considered in 
differential diagnosis (Gross et al., 2004; Panzironi et al., 
2003).  

This should be differentiated from other possible 
causes of IJV obstruction including those due to previous 
IJV catheterization, trauma, radiotherapy, neck surgery 
and hypercoagulable state (Sengupta et al., 2001). The 
color doppler sonographic findings of a tumour thrombus 
is a nonpulsatile distended IJV without doppler signals 
and without a response to valsalvas maneuver (Panzironi 
et al., 2003). The thrombus appears as an area of 
intraluminal echoes (Panzironi et al., 2003; Sengupta et 
al., 2001). CT may help in the diagnosis as it typically 
shows a distended IJV with an enhanced wall , a low 
attenuation intraluminal filling defect and adjacent soft 
tissue swelling (Thomas et al., 1991). CT scanning and 
MRI is thus useful in differentiating external compression 
from intraluminal tumour infiltration (Thomas et al., 1991; 
Gross et al., 2004; Alzaraa et al., 2008; Sengupta et al., 
2001). The presence of ring sign in the great neck vein is 
where a rim of contrast is demonstrable around the 
thrombus (Taib and Hisham, 2007). The significance of 
this sign is that it indicates that the thrombosis is not 
adherent or invading into the endothelium lining of the 
great veins thus allowing the thrombus to be removed 
transcervically by embolectomy (Taib and Hisham, 2007). 
Spiral CT and the three dimensional reconstruction helps 
further in evaluation of intravascular tumour thrombus 
and infiltration. Intrathoracic extension of tumour should 
raise the suspicion of involvement of the great vessels 
and should alert the surgeon of the need of cardiothoracic 
surgeon due the possible requirement of a sternotomy or 
cadioplulmonary bypass (Hyer et al., 2008). The 
operability and surgical approach of intravascular 
extension can be assessed with CT scan. Colour doppler 
ultrasound and venography may be helpful especially for 
excluding thrombus in the upper extremities; however the 
superior vena cava (SVC) may be obscured by osseous 
structure or lung parenchyma (Koksoy et al., 1995). CT 
venography has the advantage over digital subtraction 
venography in its ability to evaluate the extent of 
obstruction or thrombosis (Thomas et al., 1991). Gallium 
67 scintigraphy has been used successfully in diagnosing 
tumour thrombus in a patient with anaplastic thyroid 
cancer (Yoshimura et al., 2003). In patients presenting 
with dysphagia, oesophagoscopy may be required (Hyer 
et al., 2008). Because of the relatively good prognosis 
associated with well differen-tiated thyroid cancer even in 
advanced disease, complete resection is recommended 
when feasible to reduce tumour burden (Hyer et al., 2008; 
Onaran et al., 1998; Taib and Hisham, 2007). 
 

A policy of managing such  patients conservatively 

 
 
 
 

 

would result in inadequate treatment in most of them. 
Most of the authors feel that the presence of massive 
intravascular invasion should not be a contraindication for 
resection to palliate impending SVC obstruction (Hyer et 
al., 2008; Patel et al., 1997; Niederle et al., 1990; Gross 
et al., 2004; Lee et al., 2010; Yamagami et al., 2008; 
Fotis et al., 2009; Leong et al., 2004; Taib and Hisham, 
2007). Without surgery the prognosis is bleak and death 
follows from tumour embolism or obstruction of the right 
atrium (Niederle et al., 1990; Thompson et al., 1978; Lee 
et al., 2010; Taib and Hisham, 2007).  

Management of these patients may involve resection of 
these veins with or without reconstruction using 
autologus or synthetic graft (Onaran et al., 1998; Takeichi 
et al., 1984; Fotis et al., 2009; Motohashi et al., 2005). 
While unilateral resection of internal jugular vein without 
reconstruction of the vein may not cause adverse 
physiological changes, reconstruction after resection is 
particularly necessary in patients with bilateral involve-
ment of IJV or in those with previous resection of 
contralateral IJV (Comerota et al., 1986). Reconstruction 
has been reported to be achieved by interposition of 
saphenous vein graft Fotis et al. (2009), anastomosis to 
external jugular vein Takeichi et al. (1984) or by the use 
of PTFE (polytetrafluroethyelene graft) Motohashi et al., 
(2005) or Gortex graft (Takeichi et al., 1984). During 
segmental vein resection the involved vein is ligated 
before handling to prevent tumour embolisation. When 
resection is carried out in difficult cases, the concern is to 
avoid tumour spillage and incomplete resection.  

In patients who present with tumour thrombi within the 
vein, transcervical tumour embolectomy have been 
successfully performed (Taib and Hisham, 2007). When 
the tumour is nonadherent as suggested by the positive 
ring sign in contrast CT scan, transcervical tumour 
thrombectomy in the great neck veins and right atrium 
with or without segmental excision of IJV has been 
reported to be a safe surgical option (Sirota, 1989; Perez 
and Brown, 1984; Taib and Hisham, 2007). Care is taken 
to place the patient in Trendlenberg position during the 
operation to prevent air embolism (Taib and Hisham, 
2007).  

Occasionally in addition to the involvement of IJV the 
carotid artery may be involved. The artery could either be 
encased or infiltrated. When the artery is encased In 
such patients, successful resection of the tumour has 
been reported to be achieved by removal of the tumour 
tissue carefully to skeletonise the carotid artery (Taib and 
Hisham, 2007). This is feasible as there is often a plane 
between IJV and the carotid artery as the encasement is 
predominately due to IJV wrapping itself longitudinally 
over a firm structure like the artery (Taib and Hisham, 
2007). However occasionally it could be direct infiltration 
needing resection of major arteries with reconstruction 
using synthetic graft (Lee et al., 2010). However in these 
patients, reducing ischaemic time is of utmost importance 
while performing arterial resection and reconstruction 
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with careful preoperative evaluation the collateral cir-
culation from the circle of Willis is confirmed. When the 
collateral circulation is inadequate or ischaemic time is 
expected to be long, bypass grafts and monitoring with 
cranial doppler ultrasound has been used with success 
(Lee et al., 2010). The circulation is well compensated by 
collaterals in patients with long standing venous 
obstruction and surgery is generally well tolerated (Hyer 
et al., 2008). Stenting as a palliative therapy can be 
considered if surgery is not feasible (Lorenzo et al., 
2003). However is some of the patients with rapidly 
progressing compression symptoms , and in those who 
are not fit for surgery, symptomatic treatment in the form 
of bed rest ,oxygen and corticosteroids should be offered 
(Hyer et al., 2008).  

Aggressive surgery is acceptable and justified in 
advanced well differentiated thyroid cancer to decrease 
the probability of local recurrence and prevent tumour 
embolism (Hyer et al., 2008; Onaran et al., 1998; Koike et 
al., 2002; Wiseman et al., 2000; Gross et al., 2004; 
Alzaraa et al., 2008; Lee et al., 2010; Fotis et al., 2009; 
Taib and Hisham, 2007). It also provides a better basis 
for effective radioactive iodine therapy by reducing the 
tumour mass and hence offer the best hope for prolonged 
survival D'Avanzo et al., 2004; Hyer et al., 2008; Mishra 
et al., 2001; Patel et al., 1997; Lalak and Campbell, 1997; 
Onaran et al., 1998). Although the majority of cases with 
angioinvasion to the great vessels in the neck and chest 
by well differentiated thyroid cancer usually carry a poor 
prognosis, aggressive therapy may at least prolong 
survival and provide a chance for adjuvant treatment. 
Therefore angioinvasion is not considered a 
contraindication to surgical resection (Onaran et al., 
1998; Gross et al., 2004; Panzironi et al., 2003; Lee et al., 
2010; Fotis et al., 2009; Leong et al., 2004; and Hisham, 
2007).  

Radical surgical treatment is followed by high dose 
radioactive iodine with or without external beam radio-
therapy (Hyer et al., 2008; Bussani and Silvestri, 1999; 
Wiseman et al., 2000; Panzironi et al., 2003; Leong et al., 
2004). In addition suppression of thyroid stimulating 
hormone is achieved with thyroxine (Hyer et al., 2008; 
Alzaraa et al., 2008). This is essential for patients with 
locally invasive or metastatic thyroid cancer to reduce the 
risk of recurrence or to retard the progress of the tumour 
(Hyer et al., 2008; Mishra et al., 2001; Alzaraa et al., 
2008; Lee et al., 2010; Leong et al., 2004; Motohashi et 
al., 2005; Taib and Hisham, 2007). The value of extended 
beam radiotherapy (EBRT) in management of thyroid 
cancer remains controversial because published data are 
conflicting and there are no prospective randomized 
controlled trials (Hyer et al., 2008). There are reports of 
EBRT improving local control in patients with gross 
macroscopic residual disease following surgery (Lorenzo  
et al., 2003). EBRT is also recommended by some for all 
patients with known microscopic disease or macroscopic  
disease following surgery, if older than 45 years, if poorly 
differentiated and in patients with advanced or recurrent 

 
 
 
 

 

Hurthle cell carcinoma as the tumour takes up iodine 
infrequently (Hyer et al., 2008; Tsang et al., 1998). The 
maximum dose of EBRT with accepted toxicity that is 
recommended is 60 Gy over 6 weeks (Haq and Harmer, 
2006). Venous obstruction by thyroid cancer may 
occasionally respond dramatically to EBRT (Harmer et 
al., 1998). Following resection routine postoperative 
radioactive surveillance with radioactive iodine is 
performed. Yearly scintigraphy and serum thyroglobulin 
level determination will alert the clinician of possible 
recurrence (Hyer et al., 2008; Mishra et al., 2001; Onaran 
et al., 1998; Taib and Hisham, 2007). 
 

 

Conclusion 

 

Aggressive surgical resection followed by post operative 
radioactive iodine ablation and thyroxine suppression 
may result in long term survival in some or prolong life in 
others with or without residual disease in these otherwise 
dismal cases. A high index of clinical suspicion is 
required to diagnose these condition preoperatively and a 
proper assessment can be achieved by the use of 
ultrasound doppler, CT, MRI and when required veno-
graphy or arteriography. Angioinvasion of great vessels is 
not a contraindication for resection when possible, as it 
would achieve in relieving the symptoms of venous 
obstruction and provide chance for adjuvant treatment. 
Without surgery the outcome is bleak as death is 
invariable due to tumour embolism, metastasis or sudden 
death due to obstruction of right atrium. 
 

 
REFERENCES 
 
Alzaraa A, Stone J, Williams G, Ahmed I, Quraishi M (2008). Direct 

spread of thyroid follicular carcinoma to the parotid gland and the 
internal jugular vein: A case report. J. Med. 2:297.  

Bussani R, Silvestri F (1999). Neoplastic thrombotic endocarditis of the 
tricuspid valve in a patient with carcinoma of the thyroid: Report of a 
case. Pathol. Res. Pract. 195:121-124.  

Chow SM, Law SC, Mendenhall WM, Au SK, Chan PT, Leung TW, 
Tong CC, Wong IS, Lau WH (2002). Papillary thyroid carcinoma: 
prognostic factors and the role of radioiodine and external 
radiotherapy. Int. J. Radiat. Oncol. Biol. Phy. 52(3):784-795.  

Comerota AJ, Harwick RD, White JV (1986). Jugular venous 
reconstruction: a technique to minimize morbidity of bilateral radical 
neck dissection. J. Vasc. Surg. 3(2):322-329.  

D'Avanzo A, Treseler P, Ituarte PH, Wong M, Streja L, Greenspan FS 
(2004). Follicular thyroid carcinoma: histology and prognosis. Cancer 
100(6):1123-1129.  

Fotis T, Konstantinou E, Mariolis-Sapsakos T, Mitsos A,Restos S, 
Katsenis K (2009). Solitary internal jugular vein invasion by thyroid 
carcinoma: resection and reconstruction. J. Vasc. Nurs. 27(2):46-7.  

Gross M, Mintz Y, Maly B, Pinchas R, Muggia-Sullam M (2004). Internal 
jugular vein thrombus associated with thyroid carcinoma. Ann. Otol. 
Rhinol. Laryngol. 113(9):738-740.  

Haq MS, Harmer C (2006). Non surgical management of thyroid cancer. 
In: Practical management of thyroid cancer. Mazzaferri EL, Harmer 
C, Mallick UK, Kendall-Taylor P (eds.). Springer, US. p 184.  

Harmer C, Bidmead M, Shepherd S, Sharpe A, Vini L (1998). 
Radiotherapy planning techniques for thyroid cancer. Br. J. Radiol. 
71(850):1069-1075.  

Holt WL (1934). Extension of malignant  tumors of thyroid into great 



8 

 

 
 
 

 
veins and heart. JAMA 102(23):1921-1924.  

Hyer SL, Dandekar P, Newbold K, Haq M, Wechalakar K, Harmer C 
(2008). Thyroid cancer causing obstruction of the great veins in the 
neck. World J. Surg. Oncol. 6:36.  

Kim RH, Mautner L, Henning J, Volpe R (1966). An unusual case of 
thyroid carcinoma with direct extension to great veins, right heart and 
pulmonary arteries. Can. Med. Assoc. J. 94(5):238-243.  

Koike E, Yamashita H, Watanabe S, Yamashita H, Noguchi S (2002). 
Brachiocephalic vein thrombus of papillary thyroid cancer: Report of a 
case. Surg. Today 32(1):59-62.  

Koksoy C, Kuzu A, Kutlay J, Erden I, Ozcan H, Ergin K (1995). The 
diagnostic value of colour Doppler ultrasound in central venous 
catheter related thrombosis. Clin. Radiol. 50(10):687-689.  

Lalak NJ, Campbell PR (1997). Infiltrating papillary carcinoma of the 
thyroid with macroscopic extension into the internal jugular vein. 
Otolaryngol Head Neck Surg. 117(6):228-230.  

Lee YS, Chung WY, Chang HS, Park CS (2010). Treatment of locally 
advanced thyroid cancer invading the great vessels using a Y-shaped 
graft bypass. Interact. Cardiovasc. Thorac. Surg. 10(6):1039-1041. 

Leong JL, Yuen HW, LiVolsi VA, Loevner L, Narula N, Baloch Z (2004). 
Insular carcinoma of the thyroid with jugular vein invasion. Head Neck 
26(7):642-646.  

Lorenzo-Solar M, Lado-Abeal J, Cameselle-Teijeiro J, García Vázquez 
M, Cabezas-Cerrato J (2003). Superior vena cava syndrome and 
insular thyroid carcinoma: The stent as a palliative therapeutic 
alternative. Ann. Med. Interna. 20(6):301-303.  

Mishra A, Agarwal A, Agarwal G, Mishra SK (2001). Internal jugular 
vein invasion by thyroid carcinoma. Eur. J. Surg. 167(1):64-67.  

Motohashi S, Sekine Y, Iizasa T, Nakano K, Numata T, Fujisawa T 
(2005). Thyroid cancer with massive invasion into the neck and 
mediastinal great veins. Jpn. J. Thorac. Cardivasc. Surg. 53(1):55-57. 

Muta N, Wada J, Kusajima K, Muroya K (1978). A metastasis grown in  
(2) the vein from cancer of the thyroid. Nippon Igaku Hoshasen 
Gakkai Zasshi 38:14-22.  

Niederle B, Hausmaninger C, Kretschmer G, Polterauer P, Neuhold N, 
Mirza DF (1990). Intraatrial extension of thyroid cancer: technique 
and results of a radical surgical approach. Surg. 108(6):951-956.  

Onaran Y, Terzioglu T, Oguz H, Kapran Y, Tezelman S (1998). Great 
cervical vein invasion of thyroid carcinoma. Thyroid 8(1):59-61.  

Panzironi G, Rainaldi R, Ricci F, Casale A, Macciucca M (2003). Gray-
scale and color Doppler findings in bilateral internal jugular vein 
thrombosis caused by anaplastic carcinoma of thyroid. J. Clin. 
Ultrasound 31(2):111-115.  

Patel PC, Millman B, Pellitteri PK, Woods EL (1997). Papillary thyroid 
carcinoma presenting with massive angioinvasion of the great 
vessels of the neck and chest. Otolaryngol. Head neck Surg. 
117(6):117-120.  

Perez D, Brown L (1984). Follicular carcinoma of the thyroid appearing 
as an intraluminal superior vena cava tumor. Arch. Surg. 119(3):323-
326. 

 
 
 
 

 
Sengupta S, Kalkonde Y, Khot R, Paithankar M, Salkar R, Salkar H 

(2001). Idiopathic bilateral external jugular vein thrombosis- a case 
report. Angiology 52(1):69-71.  

Sirota DK (1989). Axillary vein thrombosis as the initial symptom in 
metastatic papillary carcinoma of the thyroid. Mt. Sinai J. Med. 
56(2):111-3.  

Sugimoto S, Doihara H, Ogasawara Y, Aoe M, Sano S, Shimizu N 
(2006). Intraatrial extension of thyroid cancer: a case report. Acta. 
Med. Okayama 60(2):135-140.  

Taib NA, Hisham AN (2007). Follicular thyroid carcinoma with direct 
tumour extension into the great cervical veins and right atrium. Is 
transcervical thrombectomy a safe option? Asian J. Surg. 30(3):216-
219.  

Takeichi N, Ezaki H, Nishiki M, Dohi K,Ushio H, Takenaka M (1984). T. 
Bilateral resection and reconstruction of internal jugular vein for 
thyroid carcinoma. Jpn. J. Surg. 14(6):465-471.  

Thomas S, Sawhney S, Kapur BM (1991). Case report: bilateral 
massive internal jugular vein thrombosis in carcinoma of the thyroid: 
CT evaluation. Clin. Radiol. 43(6):433-434.  

Thompson NW, Brown J, Orringer M, Sisson J, Nishiyama R (1978). 
Follicular carcinoma of the thyroid with massive angioinvasion: 
extension of tumour thrombus to the heart. Surgery 83(4):451-457.  

Tsang RW, Brierly JD, Simpson WJ, Panzarella T, Gospodarowicz MK, 
Sutcliffe SB (1998). The effects of surgery, radioiodine and external 
radiation therapy on the clinical outcome of patients with 
differentiated thyroid carcinoma. Cancer 82(2):375-388.  

Wiseman O, Preston PG, Clarke JM (2000). Presentation of thyroid 
carcinoma as a thrombosed external jugular vein, with intraluminal 
tumour thrombus in the great veins. Eur. J. Surg. Oncol. 26(8):816-
817.  

Yamagami Y, Tori M, Sakaki M, Ohtake S, Nakahara M, Nakao K 
(2008). Thyroid carcinoma with extensive tumour thrombus in the 
atrium. Gen. Thoarac. Cardiovasc. Surg. 56(11):555-558.  

Yoshimura M, Kawamoto A, Nakasone K, Kakizaki D, Tsutsui H, 
Serizawa H, Abe K (2003). Gallium-67 accumulation to the tumour 
thrombus in anaplastic thyroid cancer. Ann. Nucl. Med. 17(8):689-
691. 


