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Introduction
Mediastinoscopy is a surgical procedure that entails 
endoscopic visualisation of the superior and middle 
mediastinum. It was first described by Carlens in 1959 
and involved insertion of a laryngoscope through a 
supraclavicular incision with biopsies of lymph nodes done.1 
It is mainly used for staging of lung cancer by assessing 
the N2 nodes and also for diagnosis of other mediastinal 
masses.2 

Mediastinoscopy is important for preoperative evaluation 
of the mediastinum with the added advantage of tissue 
diagnosis and staging in lung cancer and subsequently 
ensuring appropriate therapy.3 The procedure can access 
the mediastinal lymph node groups, proximal hilar lymph 
nodes and the most superior/anterior portions of subcarinal 
lymphadenopathy. 

Mediastinoscopy is also useful for the diagnosis of other 
mediastinal lesions apart from lung cancer, including 
tuberculosis, lymphoma, Hodgkin’s disease, sarcoidosis, 
histoplasmosis and coccidioidomycosis.4

The recent emergence of endobronchial ultrasound fine-
needle aspiration (EBUS-FNA) as a possible replacement of 
mediastinoscopy has also been proposed.5

Mediastinoscopy may become necessary if a definitive 
result is not obtained by EBUS-FNA, especially where there 
are enlarged mediastinal lymph nodes.3

The non-invasive imaging modalities including chest com-
puterised tomography (chest CT) and positron emission 
tomography/computer tomography (PET/CT) are limited 
by high false positive and false negative rates. The quoted 
sensitivity/specificity for chest CT and PET/CT were 
55/81% and 62/90% respectively.5 Even so, positive results 
by these non-invasive modalities sometimes require tissue 
confirmation by invasive techniques.

The conventional mediastinoscopy (CM) involves the 
creation of a suprasternal incision (1–2 cm above the supra-
sternal notch) with dissection down to the pre-tracheal 
fascia and further dissection in that plane to gain access to 
structures in the anterosuperior mediastinum.6 In the past 
few years, the video-assisted mediastinoscopy (VAM) has 
been introduced. Its advantages are said to be enhanced 
magnification, improved identification of anatomical 
structures, simplified teaching and documentation, the 
ability for the surgeon to operate bimanually and a more 
comfortable surgical working environment.7-9 

The complications of mediastinoscopy may include major 
vascular injury (brachiocephalic, aortic arch), recurrent 
laryngeal nerve paralysis, pneumothorax, tracheal or 
oesophageal injury and wound infection.4,10

Conventional mediastinoscopy is a safe procedure 
with reported morbidity and mortality rates of (0–5.3%) 
and 0–0.05% respectively,4,7-12 and accuracy rates of 
83.8–97.2% and negative predictive value (NPV) of  
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81–95.7%.8,9,11 The morbidity and mortality rates for VAM 
are 0.83–2.9% and 0% respectively.8,9,11 

The aim of this study was to ascertain the role of medi-
astinoscopy in the diagnosis of mediastinal lesions and the 
accuracy of mediastinoscopy diagnosis.

Patients and methods

Study design
The study was a retrospective study performed in a cohort 
of patients who underwent mediastinoscopy at the Groote 
Schuur Hospital over 12 years (January 2006–December 
2018). 

Characteristics of the study population
Inclusion criteria were all patients who had cervical medi-
astinoscopy as a surgical procedure and were older than 13 
years. There were no exclusion criteria.

Recruitment and enrolment
The patients were enrolled from the hospital records (folders, 
theatre records). The data collected included preoperative 

data (demographics, comorbidities, previous diagnostic 
procedures and radiology findings), intraoperative data 
(indications for mediastinoscopy, cadre of surgeon, success 
of lesion biopsy and lymph node stations biopsied) and 
postoperative data (complications, duration of ICU stay/
mechanical ventilation and histology of mediastinoscopy 
biopsy).

Data analysis
All data was analysed with Stata 14 statistical software.  
The normality of data distribution was assessed with the 
Shapiro–Wilk test. Continuous variables were expressed 
as ranges, median, means and standard deviation (SD). 
The student’s t-test was used for 2-group comparisons 
of normally distributed continuous variables. The non-
parametric data was analysed with the Mann–Whitney U test 
and 95% confidence intervals (CIs) expressed. Categorical 
variables were analysed with Pearson’s chi-squared test and 
Fisher’s exact test when the variables were less than 5. The 
sensitivity, specificity, positive predictive value (PPV) and 
NPV were calculated.

The diagnostic accuracy, specificity and NPV of medi-
astinoscopy for lung cancer staging was assessed by the 
final pathologic results obtained from mediastinal lymph 
node sampling/dissection performed during thoracotomy 
and lung resection.

A p-value of < 0.05 was set as statistical significance. 

Table I: Preoperative and intraoperative characteristics 

Factor Value

Age (mean ± SD) (years)  48.5 (16.8)

Gender (n, %)

Male 67 (57.3)

Female 48 (41.7)

CT chest (Yes) (n, %) 113 (98.3)

Prior surgical procedure (n, %) 22 (27)

Prior EBUS (n, %) 12 (11.3)

Lung cancer diagnosis (n, %) 19 (16.5)

Indication for mediastinoscopy (n, %)

Mediastinal lymphadenopathy  101 (89.5)

Mediastinal mass  14 (10.5)

Primary surgeon (n, %)

Consultant 70 (60.9)

Resident 45 (39.1)

Concomitant procedures (n, %) 57 (50)

Lesion biopsy done (yes) (n, %) 103 (89.6)

Station biopsy (lymphadenopathy, n = 77) (%)

Single-station 61 (79.2)

 II 34

 IV 26

 VII 1

Multi-station 16 (20.8)

II, IV 5

IVR, VII 3

IIR, IIL 2

IVR, IVL 2

IIR, VII 1

IIR, III 1

II, IV, VII 1

IIR, IIL, VII 1

Information on station unavailable (26/103) 26 (25.2)

Table II: Postoperative characteristics

Factor Value

Histology of specimens (n = 103, %)

Malignant 28 (27.2)

Small cell carcinoma 7

Metastatic squamous cell carcinoma 6

Lymphoma 5

Metastatic adenocarcinoma 4

Embryonal carcinoma 2

Metastatic breast carcinoma 2

Seminoma 1

Metastatic renal carcinoma 1

Benign 75 (72.8)

Reactive/anthracosis/normal lymph node 33

Granulomatous inflammation (non-caseating) 13

Sarcoidosis 12

Tuberculosis 11

Granulomatous inflammation (caseating) 3

Russel bodies 1

Non-specific inflammation 1

Atypical epithelial cells 1

Prior EBUS histology (n = 12)

Reactive/anthracosis 3

Granulomatous inflammation (caseating/necrotising) 2

Sarcoidosis 2

Lymphoma 1 

Squamous cell carcinoma 1 

Granulomatous inflammation 1 

Futile attempts 1 

Vascular tissue 1 
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Results
The records of 115 patients were reviewed. The mean age 
of these patients was 48.5 years (± 16.8), and 48 patients 
were females (41.7%). The indication for mediastinoscopy 
was mainly for mediastinal lymphadenopathy (101, 
88%). Some of the patients had undergone a previous 
endobronchial ultrasound (EBUS) guided transbronchial 
biopsy (12, 10.4%). The mean preoperative haemoglobin 
(Hb), international normalised ratio (INR) and creatinine 
(Cr, µmol/L) were 12.3 ± 2.4 g/L, 1.15 ± 0.17 and 75 ± 22.6 
µmol/L, respectively. Table I depicts the preoperative data.

Most of the patients had a concomitant procedure with a 
successful lesion biopsy done in 103 patients (89.6%). The 
lymph node station biopsied was available for 77 patients, 
and 61 (79.2%) of these were single-station biopsies. 
There was no statistical difference in the yield between 
single- or multi-station biopsy (p  =  0.895). There was no 
statistical difference in the successful lesion biopsy between 
consultants and trainees (p  =  0.378). Table I depicts the 
intraoperative data.

The intensive care unit (ICU) stay and mechanical 
ventilation rate were 5% (4 patients) and 2.5% (2 patients) 
respectively. The morbidity (suprasternal haematoma and 
brachiocephalic artery injury) and mortality rates in the 
study were 1.7% (2 patients) and 0% respectively. The 
median duration of hospital stay was 2 days. 

Histopathological results were obtained in 103 patients 
(89.6%) and were mainly benign diagnoses with reactive/
normal lymph node (33), granulomatous inflammation-non-
caseating (13), sarcoidosis (12) and tuberculosis (11) being 
the major diagnoses. Table II depicts the histopathological 
diagnoses obtained from the biopsies. 

Fifteen patients (13%) had lung resections following 
mediastinoscopy, and two of these had metastatic N2 
disease found during lung resection, thereby giving a false 
negative rate, specificity and NPV of 13.3%, 100% and 86% 
respectively. Table III depicts this.

The patients who had prior negative/inconclusive EBUS 
results had a positive mediastinoscopy result in 83% (10/12 
patients).

Discussion
Mediastinoscopy has always played a role in the diagnosis 
of mediastinal lymphadenopathy from several aetiologies, 
including benign (sarcoidosis, tuberculosis) and malignant 
diseases (lung cancer, metastases). It has also been very 
useful for lung cancer staging and diagnosis of anterior 
mediastinal masses. In rarer circumstances, mediastinoscopy 
has been used in trauma, e.g., retrieval of a bullet in the 
mediastinum.13

Though diagnosis of mediastinal lesions can be made 
non-invasively, viz a viz CT chest and PET scan, the 
occasional necessity for tissue diagnosis may be fulfilled 
by EBUS, which in recent years has served as a viable 
alternative to mediastinoscopy for obtaining mediastinal 
tissue diagnosis. There is evidence that EBUS is at least as 

sensitive as mediastinoscopy in detection of N2 disease.14 
However, there are situations where a negative EBUS result 
is remedied by mediastinoscopy. There has been evidence 
found in patients with non-small cell lung cancer with an 
indication for mediastinal staging where an initial negative 
result from EBUS had a mediastinoscopy and subsequently 
reduced the number of futile thoracotomies by 50%.15 One 
study of lung cancer patients showed a mean of 8.8 patients 
had to undergo an additional mediastinoscopy to find one 
false negative result of EBUS and EUS-FNA, but when 
only patients with suspicious mediastinal lymph nodes on 
FDG-PET are assessed, the number needed to treat (NNT) 
is reduced to 6.1 patients;15 they further stated that in a case 
with high probability of mediastinal lymph node metastasis 
based on imaging and negative EBUS, mediastinoscopy 
should be done even when the EBUS/EUS-FNA aspirate is 
representative. Our finding of 10.4% is much less than 18.3% 
found in another study.16 In our study, the diagnostic yield of 
83% was found. This confirms a role for mediastinoscopy in 
our environment. 

Mediastinoscopy has long possessed an excellent safety 
profile with very low morbidity and mortality rates. The 
major complications that may bedevil mediastinoscopy 
include major vascular injury (brachiocephalic artery, 
azygos vein, pulmonary artery).14 A patient in our cohort 
sustained brachiocephalic artery injury and needed a 
median sternotomy for control and repair of the artery. 
Other complications may include pneumothorax, recurrent 
laryngeal nerve injury and oesophageal perforation. One 
study found the most common complication to be recurrent 
laryngeal nerve injury,11 a finding not seen from this study. 
The low morbidity (1.7%) and mortality (0%) rates found in 
our study are similar to 0–3.1% and 0–0.05% found by other 
authors.2,4,8,11,17,18 Authors have posited that mediastinoscopy 
should have a morbidity of < 1% and mortality of about 1 
in 2 000 when performed regularly.17 Some authors have 
even leveraged upon the excellent safety profile to attempt 
mediastinoscopy in the presence of superior vena cava 
syndrome.19

The procedure has a high efficacy rate for mediastinal 
tissue diagnosis. Our value of 89.5% compares favourably 
with those of 84–98.6 % by other authors.2,4,6,7,20 Other studies 
also showed that most diagnoses from mediastinoscopy 
were benign (17–81.8%);4,6,21,22 a similar finding was 
seen in our study (72.8%). For these patients with benign 
diagnoses, mediastinoscopy may avoid the need for further 
investigation. Some studies have, however, shown a higher 
rate of malignant diagnoses (64–81%),4,7 which may be a 
reflection of the local disease and referral patterns.

The appropriate management and determination of 
prognosis of lung cancer require accurate staging, especially 
the determination of involvement of N2 lymph nodes. 
Our study cohort showed referral for lung cancer staging 
was 16.5% of all mediastinoscopies done. The role of 
mediastinoscopy in staging for lung cancer with respect to 
N2 nodes was confirmed in this study. Our false negative 

Table III: Staging for resected lung cancer (n = 15)

Mediastinoscopy histology Resection histology Specificity Negative predictive value (NPV)

Negative for malignancy 15 12 100% 86%

Metastatic carcinoma 0 2

No lymph nodes in specimen 0 1
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rate was 13.3%, which is much higher than 4.2% reported 
by Cho et al.11 It is noted that their study sample for only 
staging mediastinoscopy was 522 (compared to 115 in our 
study).11 Our specificity and NPV rates of 100% and 86% 
compare favourably with other authors quoting NPV rates 
of 90–95%.11,14,15 These rates were calculated from results 
of lymph nodes within the reach of the mediastinoscopy 
(2R, 4R, 2L, 4L, 7). It must, however, be noted that the 
EBUS expertise in other climes has advanced to the point 
that EBUS has completely replaced mediastinoscopy for 
mediastinal lymph node (N2) staging in lung cancer.23

The limitations of our study include some loss of pertinent 
information (number of lymph nodes biopsied, lymph node 
stations biopsied) associated with retrospective studies. 
Secondly, our study was performed in a single institution 
with a single surgical group, which may bias the operative 
data. Thirdly, our study did not analyse all the mediastinal 
lymph nodes, but was limited to stations 2R, 4R, 2L, 4L and 
7.

In conclusion, mediastinoscopy is safe, accurate in the 
provision of a confirmatory diagnosis and still relevant in 
invasive staging for lung cancer in our environment.
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