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Introduction

Half a century has passed since mediastinoscopy was 
adopted for clinical application, and it has long been the 
“golden standard” for preoperative staging of mediastinal 
lymph nodes (1). In recent times, with the development of 
imageological and minimal invasive diagnostic techniques, 
the value of mediastinoscopy in lung cancer has diminished. 
Nonetheless, it still remains the most reliable method due 
to its high sensitivity and specificity. And this study was 
conducted to determine the value of mediastinoscopy in N 
staging of lung cancer with clinical N2 disease.

Methods

Patient selection and clinical characteristics

A total of 119 patients underwent mediastinoscopy for 
lymph node staging between September 1999 and April 
2008 in the Department of Thoracic Surgery, Peking 
University People’s Hospital. Eighty-seven patients 
who were pre-operatively diagnosed N2 positive by 
imageological materials were deemed eligible for the study. 
Of the 87 patients eligible, 61 were suspected highly for 
lung cancer while 26 were definitively diagnosed with 
lung cancer. All 87 patients underwent chest radiography, 
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chest computed tomography (CT), cytology, bacteriology, 
bronchoscopy, and other related examinations before 
operation. If their chest CT suggested enlargement of the 
ipsilateral mediastinal and/or subcarinal lymph nodes (short 
axis >1.0 cm), thymectomy was conducted for pathological 
staging. Ethics approval was not required as this is a 
retrospective non-invasive study.

Surgical technique 

Demographic characteristics of the patients are listed in 
Table 1. Of the 87 eligible patients, 83 patients underwent 
standard cervical mediastinoscopies, and 4 underwent 
parasternal mediastinoscopies according to the position of 
the enlarged lymph nodes. All the patients were treated with 
general anesthesia, underwent single-lumen endotracheal 
intubation, and were placed in supine position with the 
head backward. During cervical mediastinoscopy, a cut was 
made at a distance of a finger’s width above the suprasternal 
notch with a length of about 3–4 cm. A dissection was then 
made to the trachea, after which a mediastinoscope was 
placed along the space both sides of the trachea. Next, the 
suspicious and/or enlarged paratracheal and subcarinal 
lymph node masses were explored and biopsied in order. 
The cut of parasternal mediastinoscopies was made at a 
distance of 2 cm parasternal at the level of the 2nd or 3rd 
rib with a length of about 4–5 cm; then, a dissection was 
made downwards along the substernal area, after which a 
mediastinoscope was placed along the pretracheal space, the 
mediastinal pleura and the nerves phrenicus of the operation 
side were pushed outwards with a narrow retractor, and the 
mediastinoscope was placed into the anterior mediastinum. 

Finally, the enlarged lymph nodes of group 5 and group 6 
or enlarged anterior mediastinal lymph nodes were explored 
and biopsied. There was usually no need for post-operative 
drainage. 

Results

Of the 87 patients eligible, 53 were male while 34 
were female; the average age was 59.7 (range, 28– 
77) years old. After the mediastinoscopy, 61 patients proved 
to pathologically be N2 disease; the other 26 patients 
who were negative on mediastinoscopy were converted 
to thoracotomy, lobectomy, or wedge resection with 
mediastinal lymph node dissection. Of these patients, 24 
proved pathologically negative, while 2 proved positive 
(false-negative by mediastinoscopy). The sensitivity, 
specificity, and accuracy of mediastinoscopy were 96.8%, 
100%, and 97.7%, respectively. 

Of all the mediastinoscopic procedures, there was 
no mortality, and the complication rate was 1.1%; only  
1 patient suffered innominate artery injury, and the patient’s 
recovery was uneventful after median sternotomy patching.

Conclusions

Accurate staging plays an important role in the treatment 
selection and prognosis estimation of lung cancer, 
especially for those who are operable. At present, clinical 
N staging for lung cancer depends mostly on imageological 
examination; however, the accuracy of the existing 
imageological techniques (CT or PET-CT) is insufficient, 
as they have comparably high false-positive and false-
negative rates. A large amount of research has shown that 
the false-positive rate of CT scan can be as high as 40% 
with the present diagnostic criteria (lymph nodes with a 
diameter more than 1 cm indicates lymph node metastasis). 
For example, the results of a review in 2007 revealed that 
of the 5,111 lung cancer patients who underwent CT scan 
to estimate N2 disease, 40% of the patients who were 
proven imageologically positive proved to be pathologically 
negative, while 40% of the patients who were proven 
imageologically negative proved to be pathologically 
positive; the sensitivity and specificity of the CT scans were 
51% and 86% respectively (1). These results indicate that 
the estimation of CT scans may lead to over-diagnosis or 
missed diagnosis. Although the sensitivity, specificity, and 
accuracy of PET-CT scan is higher compared to CT, the 
same problem still exists. A study by Gonzalez-Stawinski 

Table 1 Demographic and clinical characteristics

Characteristic Value

Sex

Male 53 (61%)

Female 34 (39%)

Age (years) 59.7 [28–77]

Procedure

Mediastinoscopy 61 (70%)

Thoracotomy 26 (30%)

Mortality 0

Complication 1 (1.1%)
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et al. compared the value of PET-CT and mediastinoscopy 
in N staging for non-small cell lung cancer (NSCLC) in 
202 patients who underwent mediastinoscopy after PET-
CT scan; results showed that the sensitivity, specificity, 
and accuracy of the PET-CT scan were 64.4%, 77.1% and 
74.3% respectively (2).

Thus, it has been a consensus worldwide that for lung 
cancer patients who are imageologically diagnosed with 
lymph nodes metastasis, mediastinoscopy should be 
conducted for N staging before a decision is made for 
treatment (3,4). This is not only effective for avoiding 
unnecessary exploratory thoracotomy, but also helpful in 
settling on treatment (5).

There are several techniques for the examination of 
mediastinal lymph node metastasis in lung cancer patients 
at present, such as mediastinoscopy, transthoracic needle 
aspiration (TTAN), transbronchial needle aspiration 
(TBNA), endobronchial ultrasound-guided transbronchial 
needle aspiration (EBUS-TBNA), endoscopic ultrasound-
guided fine-needle aspiration (EUS-FNA), and video-
assisted thoracoscopic surgery (VATS).  Of these, 
mediastinoscopy still remains the standard technique for 
the mediastinal staging of lung cancer because of its high 
sensitivity and specificity.

In our study, of the 87 patients who were diagnosed with 
N2 disease by pre-operative imageological examination and 
received mediastinoscopy for N staging, 61 cases proved 
to be N2 disease on mediastinoscopy. The sensitivity, 
specificity, and accuracy of mediastinoscopy were 96.8%, 
100%, and 97.7%, and higher than those of both CT and 
PET-CT scan. Detterbeck et al., Zwischenberger et al. 
and Annema et al. compared the sensitivity and specificity 
of the techniques mentioned above for the examination 
of mediastinal lymph node metastasis in lung cancer, 
and the results showed no statistical difference. As was 
mentioned above, TTAN, TBNA, and EUS-FNA are 
mainly used as screening methods before mediastinoscopy, 
or as supplements to reduce the use of mediastinoscopy 
(6-8). Several studies have shown that EBUS-TBNA has 
become an increasingly important technique in lung cancer 
diagnosis and N staging in recent years. EBUS-TBNA not 
only incurs less trauma, but also has a similar sensitivity 
and specificity compared to mediastinoscopy (9,10); thus, 
some studies have speculated that it may take the place 
of mediastinoscopy (11). However, clinical evidence of 
this replacement is not sufficient, especially in the form 
of relevant randomized controlled trials. Furthermore, 
it is unlikely that EBUS-TBNA will find broad clinical 

application due to its costly equipment, complicated 
technique, and lack of clinician familiarity with ultrasound. 
In conclusion, mediastinoscopy is still a highly effective and 
safe procedure for the mediastinal staging for lung cancer 
with clinical N2 disease.
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