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Abstract 

Purpose 

To evaluate the value of external ultrasonography (US) of the neck in current 

dedicated preoperative staging of patients with cancer of the esophagus and 

gastro-esophageal junction (GEJ).  

Materials and Methods 

Diagnostic value of external US was analyzed in 180 consecutive subjects (154 

men, 26 women, mean age 63 (38-84) years) without palpable cervical 

lymphadenopathy, treated between January 2001 and March 2006. Suspicious 

lesions were confirmed by cytological examination. In group A, all subjects 

(n=125) were staged by standard endoscopic ultrasonography (EUS), 

multidetector computed tomography (md-CT), positron emission tomography 

with 18F-fluorodeoxyglucose (FDG-PET) and external US. In a prospective 

group B of 55 subjects we used a revised protocol consisting of routine EUS and 

CT. PET was only indicated in subjects with T3-T4/N1 disease and external US 

was solely performed on indication.  

Results 

Cervical metastases were found in seven subjects from group A (6%) and in five 

from group B (9%). Eleven of these metastases were detected by US and nine on 

CT. All nodal metastases were detected by the combination of PET and CT. 

Twenty percent (4/20) of the tumors above the carina and 5% (8/160) of the 

distal tumors presented with cervical metastases. All were diagnosed as T3 and 

T4 tumors on EUS. No cervical metastases were missed by the diagnostic 

algorithm in group B.      
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Conclusion 

In present staging procedures for esophageal cancer, routine external US has no 

additional value in detecting cervical metastases. It is only indicated to obtain 

cytological proof of suspected cervical lesions. 
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Introduction 

According to their anatomic location, lymph node metastases are strongly correlated 

with stage and prognosis in esophageal cancer. Nodal metastases in esophageal 

cancer are frequently found in the neck (22%), upper (34%), mid (23%) and lower 

mediastinum (20%), and in the upper abdomen (38%).1 Tumors with upward 

lymphatic spread usually metastasize to the cervical nodes, nodes along the 

recurrent nerves and infra-aortic nodes and those with downward lymphatic spread 

metastasize to the subcarinal and para-esophageal nodes and nodes along the left 

gastric artery.  

Radical esophagectomy en-bloc with regional lymphadenectomy is still the 

treatment of choice in patients with cancer of the esophagus and GEJ.2 Since the 

introduction of neoadjuvant treatment in gastroesophageal tumors, the results have 

improved markedly.3 In particular, the use of preoperative chemoradiation led to a 

considerable downstaging effect on these tumors with a subsequent better 

survival.2,4,5 However, curative resections are only possible in the absence of distant 

metastases (M1b) and invasion of the primary tumor into adjacent vital structures 

(T4). Palliative resections will not increase the survival rate nor enhance the quality 

of life.6  

Adequate preoperative staging is crucial for appropriate patient selection preventing 

unnecessary preoperative treatment and surgical explorations and for accurate 

comparison of treatment results between institutes. Nevertheless, approximately 

20% of all esophageal cancer resections don’t achieve their curative intent. Staging 

usually includes endoscopic ultrasonography (EUS) eventually with fine needle 

aspiration (FNA), thoracic and abdominal computed tomography (CT), and external 

ultrasonography (US) of the neck region. EUS is the most accurate method to assess 

local invasion of the primary tumor and locoregional lymph node involvement with 

an overall accuracy of 85-90% and 70-80%, respectively.7 CT and external US are 

both non-invasive modalities for identifying distant metastatic disease.8, 9 The 

sensitivity and specificity for cervical node metastasis are 37% and 97% for CT and 
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57-71% and 97-100% for external US.10 Positron emission tomography with 18F-

fluorodeoxyglucose (FDG-PET) is a relatively new non-invasive staging method for 

improving the accuracy of detecting both lymphatic (sensitivity: 82%, specificity 

60%) and distant metastases (sensitivity: 81%, specificity: 91%).11-16 With the 

enhanced quality of current multidetector CT (md-CT) scans and the application of 

PET, the value of external cervical US in a standard staging protocol is 

questionable.    

The aim of this study was to assess the role of cervical US in the current staging 

work-up for esophageal cancer patients. 
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Materials and Methods 

General methods 

The value of cervical US in detection of cervical metastases was analyzed in 180 

consecutive subjects staged during the period January 2001 through March 2006. In 

group A (n=135) a standard preoperative work-up was performed, consisting of 

cervical, thoracic and abdominal md-CT, EUS, FDG-PET and external US of the 

neck. The detection of cervical metastases was solely based on CT/PET and US. 

In a previous study all FDG-PET positive foci were found in ≥T3 or N+ stages.17 

Based on these results and the outcomes of group A, 55 subjects (group B) were 

staged according to a new diagnostic algorithm.(Table 1). In this prospective study, 

all subjects underwent a preoperative work-up consisting of EUS-FNA and md-CT 

of the neck, thorax and abdomen, and additionally by PET in subjects with 

advanced disease, defined as T3/T4 and/or N1 disease. External US of the neck was 

only performed on indication, such as suspected or aberrant lesions seen on CT 

and/or hotspots on PET scan at the cervical region. In both studies an informed 

consent was given by all subjects.  

Subjects were staged according to the latest tumor-node-metastasis (TMN) system 

of the Union Internationale Contre le Cancer (UICC). Depending on tumor invasion 

and lymph node involvement they were divided into stage I (T1N0M0), stage II (T2-

3N0M0/T1-2N1M0), stage III (T3N1M0/T4N0-1M0) or stage IV (T1-4N0-1M1). 

Cervical node metastases were considered to be distant metastases (M1b) in mid 

and distal esophageal tumors. Suspect cervical lesions were confirmed by fine needle 

aspiration cytological examination (FNAC). Pathological outcome and/or clinical 

evidence of progressive disease during the first 12 month of follow-up were used as 

gold standard. 
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Table 1.Clinical and pathologic factors in both groups   

Characteristics Group A 

n=125 (%) 

Group B  n=55 

(%) 

Gender   

Male 103 (82.4) 51 (92.7) 

Female 22 (17.6) 4 (7.3) 

Age (years)   

Mean (range) 63.1 (38-81) 64.0 (44-84)  

Histology   

AC 103 (82.4) 41 (74.5) 

SC 22 (17.6) 10 (18.2) 

Other  0 (0.0) 3 (5.5) 

Unknown 0 (0.0) 1 (2.0) 

Localization   

High 16 (12.8) 4 (7.3) 

Low 78 (62.4) 39 (70.9) 

GEJ 31 (24.8) 12 (21.8) 

Clinical staging    

Stage I 8 (6.4) 2 (3.6) 

Stage II 32 (25.6) 14 (25.4) 

Stage III 59 (47.2) 16 (29.1) 

Stage IV 26 (20.8) 23 (41.8) 

AC: adenocarcinoma, SC: squamous cell carcinoma. 

 

Subjects    

In group A, the medical records of 135 patients with cancer of the thoracic 

esophagus or GEJ, diagnosed between January 2001 and June 2005, were 

retrospectively reviewed. Ten subjects were excluded from further analysis because 

ultrasonography of the neck was not performed. For 120 out of the 125 included 

subjects all staging methods were performed and were available for statistical 

analysis. In the remaining subjects CT data were missing for various reasons; in two 

subjects CT imaging was not possible because of co-morbidity (n= 1) and refusal by 

subject (n= 1) and missing CT data (n=3) acquired in local hospitals.  
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Since June 2005, 55 consecutive subjects were prospectively staged according to the 

new diagnostic algorithm (group B) based on earlier research.18 Forty-four subjects 

with T3/T4 and/or N1 were additionally staged with PET (Table 2). External US 

was performed ten times on the basis of deviant CT findings (n=4), suspicious 

hotspots on PET (n=2) or both (n=4). FNA was performed eight times because of 

lymphadenopathy (n=7) and one thyroidal node (n=1) (Figure 1). One subject was 

excluded from the analyses as US was performed solely to achieve cytological proof 

of a solid node palpable lesion in the thyroid. 

 

Endoscopic ultrasound  

A radial scanner (GF-UM 130 or GF-UM 160, 5-20 MHz, Olympus Medical Systems, 

Tokyo, Japan) was used for EUS. FNA of suspected lymph node metastases was 

obtained via a separate linear-array echoendoscope (FF-UC140P, Olympus Medical 

Systems, Tokyo, Japan or FGUX-36, 5-7.5 MHz, Pentax, Benelux, Breda, The 

Netherlands) with a 22-Gauge needle (Echotip, Wilson-Cook Medical Inc., Winston-

Salem, NC, USA). In stenotic tumors, not traversable by the standard 

echoendoscope, a small-caliber probe (MH-908, 7.5 MHz, Olympus Medical Systems, 

Tokyo, Japan) was used in an attempt to pass the tumor. EUS was achieved with 

the subject in a left decubitus position under sedation using 2.5-10 mg midazolam 

intravenously. 

 

Computed tomography 

Computed tomography was performed using a md-CT scanner (Somatom Sensation 

16 Siemens, Medical Systems, Erlangen, Germany.) Md-CT scans were obtained 

with 3 mm and 5 mm collimation. Scans with both intravenous and oral contrast 

fluid were performed from the lower neck, chest, and the entire liver. Enhanced 

cervical lymph nodes were suspicious in case of enhancement of the nodal capsule 

and if the margins around the node were poorly defined. A minimum axial nodal 
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diameter larger than 11 mm for jugulodigastric nodes and 10 mm for all other 

cervical nodes, was suspected for malignancy.19 

 

External ultrasonography of the neck 

External US was performed by or under direct supervision of an experienced 

radiologist at the University Medical Center Groningen using a 7.5-13.5 MHz linear 

array transducer (Siemens Antaris, Siemens Medical Systems, Erlangen, Germany). 

Round hypo-echoic lymph nodes larger than 5 mm, clearly delineated with a 

scattered internal echo were suspected for malignancy and confirmed cytologically 

by ultrasound-guided FNA with a 22-Gauge needle. 

 

Positron emission tomography with 18-fluorodeoxyglucose 

FDG-PET was performed with an ECAT 951/31 or an ECAT HR+ positron camera 

(Siemens/CTI, Knoxville, TN, USA). The 951/31 acquires 31 planes over 10.9 cm, the 

HR+, 63 planes over a 15.8 cm axial field of view. All subjects fasted for over 4 hours 

before a mean dose of 400 to 580 MBq FDG (depending on body weight) was 

administered intravenously. Data acquisition started in whole body mode 90 

minutes after injection, for 5 minutes per bed position from the crown to the mid 

femur. All PET scans were originally interpreted by one or two experienced nuclear 

medicine physicians. 
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Figure 1.  Flowchart of the diagnostic pathway in group B. 

  

EUS: endoscopic ultrasonography, md: multidetector, CT: computed tomography,  

FDG: 18 F-fluorodeoxyglucose, PET: positron emission tomography, US: ultrasound,  

pos: positive, neg: negative, ca: carcinoma. 
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FDG-PET 
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(n=8) 

Thyroid ca 
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Metastasis 
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No cervical recurrence (n=4) 
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Lymphadenopathy (n=7) / 
Thyroidal node (n=1) 

No lymphadenopathy (n=2) 

Follow-up  
6 months 

(n=33) 

Follow-up   
6 months 

(n=11) 

No cervical 
recurrence 

(n=11) 

No cervical 
recurrence 

(n=33) 

Follow-up  
6 months 

(n=2) 

No cervical 
recurrence 

(n=2) 



Cervical ultrasonography in staging esophageal cancer 

35 

 

Table 2. Different staging modalities in both groups 

Investigations Group A 

n=125 

Group B 

n=55 

Conventional staging   

EUS 125 55 

Md-CT 120 55 

US of the neck  125 11 

FNA during US 37 8 

Additional staging   

FDG-PET 125 44 

EUS: endoscopic ultrasonography, md: multidetector, CT:  computed tomography, US:  

ultrasound, FDG: 18 F-fluorodeoxyglucose, PET: positron emission tomography 

 

Statistical analyzes  

To estimate the value of different staging modalities, in particularly external 

ultrasonography, staging investigations were performed within a two week period 

and the diagnostic work-up was documented. Sensitivity, specificity and accuracy 

were calculated separately in both groups for US, md-CT, PET and for md-CT 

together with PET.   
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Results 

Group A  

Subject and tumor characteristics are summarized in Table 1. The mean age was 63 

(38-81) years. One-hundred-and-three subjects (82%) had an adenocarcinoma, the 

majority of which were located in the distal esophagus; 78 (62%) were located 

between the carina and GEJ and 31 (24.8%) at the GEJ. Cervical metastases were 

present in seven out of the 125 subjects cervical metastases with a negative physical 

examination (Table 3). None of the subjects with T1-2N0 (n= 15 subjects) in this 

group had positive cervical node findings. Traditionally, CT is the initial staging test 

to detect distant metastases, but cervical metastases were only identified in five 

cases on CT of the neck (subjects 6, 7, 8, 9, 10). PET imaging detected suspect 

cervical foci in ten subjects. One of the hotspots was suspicious for a synchronous 

primary tumor in the thyroid. Histological exam revealed a Hürthlecell tumor 

(subject 3). In two subjects indeterminate suspect hotspots were seen. One of the 

hotspots appeared to be a benign lymphoma (subject 1) and the other a cystic, 

degenerative, dysplastic thyroid nodule (subject 2). All cervical node metastases 

were identified by the combination of PET and CT. Six out of seven subjects with 

cervical metastatic disease were identified by external US, but only five were 

confirmed by cytology. In subject 8 histological examination was not performed 

because of metastatic disease in the right kidney and trunk region. In subject 7 a 

deep paratracheal malignant lymph was missed during the routinely performed US 

and cytology (during a second US) was inconclusive. In the last two subjects a 12 

month clinical/radiological follow-up was taken as validation.  
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Table 3. Subjects with suspect cervical findings in group A 

 Suspect findings seen by:   

Pt.nr CT PET US Cytology Outcomes 

1 no Ind no Benign No metastasis 

2 no Ind no Benign Thyroidal node 

3 no Yes no Benign Follicular adenoma 

4 no Yes yes Malignant Metastasis 

5 no Yes yes Malignant Metastasis 

6 yes Yes yes Malignant Metastasis 

7 yes Yes no Se Progressive disease 

8 yes Yes yes - Progressive disease 

9 yes Yes yes Malignant Metastasis 

10 yes Yes yes Malignant Metastasis 

Total 5 8 6  7 

Pt.nr: subject number, CT: computed tomography, PET: positron emission tomography,  

US: ultrasound. Ind: indeterminate, Se: sampling error (not  enough cells, progressive disease: evidence  

of disease during first six month of follow-up 

 

Group B   

Fifty-five subjects were included in group B. The mean age was 64 (44-84) years. In 

41 subjects an adenocarcinoma was present and in 51 subjects the primary tumor 

was localized beneath the carina. Locally advanced esophageal cancer was present 

in 29 % and in 42% metastatic disease was present (Table 1). In five subjects nodal 

malignancy was cytologically proven (n=4) or clinical follow up during the first 12 

months (n=1) (Table 4). All these cases were detected whilst implementing the new 

diagnostic algorithm which combines the use of md-CT and PET; three were 

detected by PET and CT (subject 18, 19, 16), one by PET alone (subject 12) and in 

one subject PET information, acquired in a local hospital, was deficient for unknown 

reasons (subject 17). All metastases were also seen during cervical US and 

confirmed by cytological examination. In one subject, however (subject 16), sampling 

error must have occurred and diagnostic validation was by clinical/radiological 

follow-up. Besides these five subjects there were four other subjects with aberrant 
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findings on imaging evaluation (subject 11, 13, 15, 14). In subject 11 a node in the 

thyroid gland was seen during cervical US which was also seen on PET. FNA-

cytology revealed a squamous cell carcinoma of the thyroid gland, while the 

esophageal cancer was of the adenocarcinoma type. In three other subjects 

indeterminate abnormalities were seen; two appeared to be benign lymphoma 

(subject 13, 14) and one was a follicular adenoma (subject 15). 

 

Table 4. Subjects with suspect cervical findings in group B 

 Suspect findings seen by:   

Pt.nr CT PET US Cytology Outcomes 

11 no Yes node in 

thyroid 

Malignant Squamous cell ca of the 

thyroid gland 

12 no Yes yes Malignant Metastasis 

13 ind No ind - No metastasis 

14 ind No ind Benign No metastasis 

15 ind Ind ind Benign Follicular adenoma 

16 yes Yes yes Benign (se) Progressive disease 

17 yes - yes Malignant Metastasis 

18 yes Yes yes malignant  Metastasis 

19 yes Yes yes Malignant Metastasis 

Total 4 5 5  5 

Pt.nr: subject number, CT: computed tomography, PET: positron emission tomography,  

US: ultrasound, Ind: indeterminate, se: sampling error, progressive disease: evidence of disease during first six month 

of follow-up 

 

Tumor localization, type and stage versus cervical dissemination  

Of the twelve subjects with cervical node metastases, four had a primary tumor 

located above the level of the carina (4/20; 20%) and eight had a distal tumor below 

the carina (8/160; 5%). Nine tumors (9/144; 6%) were adenocarcinoma’s and three 

squamous cell carcinoma’s (3/32; 9%).  Eleven of these 12 tumors were staged as T3 

(11/146; 8%) and one as T4 (1/7; 14%) on EUS.  
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Table 5. Comparison of outcomes for US, md-CT and PET 

 Gold standard*    

      (+)      (–) Total   

 A B A B A B  A B 

US of the neck (I)         

(+) outcomes 6 5 0 3 6 8 Sensitivity 86% 100% 

(–) outcomes 1 0 118 3 119 3 Specificity 100% 50% 

Total 7 5 118 6 125 11 Accuracy 99% 73% 

md-CT(II)          

(+) outcomes 5 4    0       3 5 7 Sensitivity 71% 80% 

(–) outcomes 2 1 113 47 115 48 Specificity 100% 94% 

Total 7 5 113 50 120 55 Accuracy 98% 93% 

FDG-PET (III)          

(+) outcomes 8 4 2 2 10 6 Sensitivity 100% 100% 

(–) outcomes 0 0 115 38 115 38 Specificity 98% 95% 

Total 8 4 117 40 125 44 Accuracy 98% 95% 

CT + PET (IV)          

(+) outcomes 8 4 1 1 9 5 Sensitivity 100% 100% 

(–) outcomes 0 0 111 39 111 39 Specificity 99% 98% 

Total 8 4 112 40 120 44 Accuracy 99% 98% 

US: ultrasound, md: multidetector, CT: computed tomography, FDG: 18 F-fluorodeoxyglucose, PET: positron emission 

tomography, (I) cervical US findings versus gold standard, (II) md-CT findings versus gold standard, (III) FDG-PET 

findings versus gold standard, and (IV) md-CT + FDG-PET findings versus gold standard, A: group A, B: group B. 

*Gold standard: histopathologic conclusions and/or clinical evidence of  disease during the first six month of follow-up 

 

Performance of diagnostic modalities   

The diagnostic accuracy of US, md-CT and PET for both groups is summarized in 

table 5. Suspicious cervical lymph nodes were detected by US in 10% (14/136), three 

of which were false positive. Sensitivity of external US increased from 86% to 100%, 

and specificity decreased from 100% to 50% by applying US only on indication. The 

sensitivity, specificity and accuracy of PET together with md-CT in the assessment 

of cervical metastases were similar in both groups; 100%, 99% and 99% respectively 

in group A and 100%, 98% and 98% respectively in group B. Because PET is not yet 
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generally accepted as part of the standard diagnostic work-up, we also compared the 

accuracy of both standard and additional US with that of md-CT without PET 

(Table 5). The sensitivity of md-CT was 71% and 80%, specificity was 100% and 

94%, and the accuracy was 98% and 93% in group A and B, respectively. 
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Discussion 

The results of this study show that US of the neck is of limited value in detecting 

cervical node metastases in patients with cancer of the esophagus and GEJ 

following a protocol, consisting of EUS and md-CT and with PET in case of T3-T4 

and/or N1 disease. External US did not improve the accuracy of staging nor change 

patient management. Hence, it should not be implemented in standard preoperative 

work-up, but should be performed only on indication, such as to achieve cytological 

proof. It is debatable whether external US should be a standard investigation in 

patients with a tumor above the level of the carina, as it is suspected that this 

subgroup predominantly disseminates upwards.20, 21 They encompassed 33% (4/12) 

of all cervical metastases in our study population, despite high tumors accounting 

for only 11% (20/180).  

Further analysis of different staging modalities revealed that md-CT on its own was 

not sensitive (sensitivity in both groups together: 75%) enough to detect cervical 

metastases. In three subjects (3/12), md-CT missed cervical dissemination located in 

areas III and IV. Artifacts seem to be the main reason for the difficulties in 

delineating metastases in areas III and IV clearly. By adding PET to the diagnostic 

work-up in T3-T4/N1 disease, all cervical node metastases were recognized. PET has 

an incremental value, especially in determining nodal involvement in the neck areas 

III and IV. On the other hand, specificity decreased (specificity md-CT: 98%, 

specificity md-CT plus PET: 95%) due to 31% (5/16) false positive findings seen on 

PET. False positive findings are usually caused by inflammatory or reactive tissue 

and are easily assessed by additional investigations like physical examination or 

ultrasonography with FNA. All non-metastatic causes of abnormal FDG 

accumulation in our study were clarified by these benign causes of FDG uptake or 

by synchronous malignancy in the thyroid gland. The false negative rates for all 

tests were low because of the small number of positive findings. PET is not generally 

available in many developed countries and in clinics without PET techniques, US 

will have an incremental value in detecting cervical nodal spread. In that case we 
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suggest performing US only in T3/T4 and/or N1 tumors, as in our study only these 

tumors metastasized to the neck.  

We found a prevalence of 7% (12/180) of cervical lymph node metastasis in cancer of 

the thoracic esophagus and GEJ. US revealed positive findings in 8% (14/180) with a 

sensitivity of 92%, specificity of 98% and accuracy of 97%. The reported rate of 

cervical metastases varies between 4% and 31%. Tachibana et al. found 4% (11/266) 

malignant cervical lymph nodes in patients with thoracic esophageal cancer.20 Doldi 

et al. found a prevalence of 10% (18/174), but they included neoplasms of the 

hypopharynx and cervical esophagus.21 Natsugoe et al. reported a higher percentage 

of 31% (160/519), although they did not clarify whether patients with carcinomas of 

the cervical esophagus and hypopharynx were excluded.22 Shiozaki, also reported a 

high percentage of cervical lymphadenopathy in thoracic esophageal cancer of 27% 

(25/91).23 In these last two studies pathological proof was achieved by neck 

dissection, which might be the explanation for this high prevalence.  . 

In conclusion, this study shows that routine external US of the neck is not useful in 

detecting cervical node metastases in patients with cancer of the esophagus and 

GEJ after dedicated staging. However, we like to stress that external US is still 

indicated to achieve cytological proof of lymph nodes suspected for metastasis by 

guided biopsy. 
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