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[Abstract] Objective To explore the value of detecting early secretory antigenic target-6 (ESAT-6)
in cerebrospinal fluid (CSF) monocytes by laser scanning confocal microscopy (LSCM) techniques in early
diagnosis of tuberculous meningitis (TBM), and to find a more specific method for early diagnosis.
Methods Double immunofluorescence staining was applied to detect ESAT-6, and LSCM was used to
observe the dyeing result of CSF monocytes and to analyze three-dimensional images. ESAT-6 positive
cells will present red fluorescence cytoplasm and blue fluorescence nuclei, and negative cells present blue
fluorescence nuclei while the cytoplasm is not stained. Results ESAT-6 was mainly expressed with red
fluorescence in cytoplasm of CSF monocytes in patients with TBM. Among 35 cases of TBM patients, there
were 28 patients (80%) ESAT-6 positive, one case (2.86%) ESAT-6 positive in the control group, and the
difference was statistically significant (x° =42.918, P =0.000). ESAT-6 sensitivity was 80% and specificity
was 97.14%. Conclusions The detection of ESAT-6 can provide a certain basis for the early diagnosis of
TBM and has high specificity. LSCM techniques can realize simultaneously the observation of multiple
fluorescence and provide clear tomography and three - dimensional images. The cytological research has
been improved to a new level.
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Figure 1 LSCM findings CHSI channel image only showed the cytoplasm, and ESAT-6 positive cells showed red fluoresence. X
400 Figure 2 LSCM findings CHS2 channel image only showed the nuclei, and all the cell nuclei showed blue fluorescence. x
400 Figure 3 LSCM findings CHSI and CHS2 channel overlapped images showed blue nuclei and red cytoplasm in ESAT-6
positive cells, and blue nuclei and not stained cytoplasm in negative cells. x 400 Figure 4 The tomography figure of LSCM
showed cell internal structure and spatial relationships. x 400 Figure 5 LSCM three-dimensional image showed the morphological

characteristics and three-dimensional structure of ESAT-6 positive cells and other cells. x 400 Overlooked view (Panel 5a). Eye
level view (Panel 5b).
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Comparison between the 2007 and the 2016 WHO classification of tumours of the central

nervous system ( | )

The 2007 edition
Tumours of the cranial and paraspinal nerves
Schwannoma (neurilemoma, neurinoma)
Cellular
Plexiform
Melanotic
Neurofibroma
Plexiform
Perineurioma
Perineurioma, NOS
Malignant perineurioma
Malignant peripheral nerve sheath tumour (MPNST)
Epithelioid MPNST
MPNST with mesenchymal differentiation
Melanotic MPNST
MPNST with glandular differentiation

Tumours of the sellar region

Craniopharyngioma
Adamantinomatous
Papillary

Granular cell tumour

Potuicytoma

Spindle cell oncocytoma of the adenohypophysis

The 2016 edition
Tumours of the cranial and paraspinal nerves
Schwannoma
Cellular schwannoma
Plexiform schwannoma
Melanotic schwannoma
Neurofibroma
Atypical neurofibroma
Plexiform neurofibroma
Perineurioma
Hybrid nerve sheath tumours
Malignant peripheral nerve sheath tumour
Epithelioid MPNST
MPNST with perineurial differentiation

Tumours of the sellar region
Craniopharyngioma
Adamantinomatous craniopharyngioma
Papillary craniopharyngioma
Granular cell tumour of the sellar region
Potuicytoma

Spindle cell oncocytoma



