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Intraoperative frozen section analysis of the
sentinel lymph node helps achieve breast
cancer surgery in a single setting
Achieving breast cancer surgery in a single setting with intra-
operative frozen section analysis of the sentinel lymph node
Lu Q, Tan EY, Ho B, Teo C, Seah MD, Chen JJ, Chan PM. 
Clinical Breast Cancer 2013;Apr;13(2):140-5.

Current guidelines recommend full axillary lymph node dissection
(ALND) whenever the sentinel lymph node (SLN) is positive for
metastases. The aim of this study was to complete surgery in a
single setting and base the decision for ALND on the intraoperative
frozen section (FS) analysis of the SLN. In this study, the efficacy this
practice in terms of the accuracy of FS analysis, patient recall rate,
and additional time required for FS analysis was evaluated. A retro-
spective review was performed of 586 patients who underwent SLN
biopsy at a single institution over a four-year period (2006 to 2010).
Intraoperative FS analysis was routinely performed in all cases with
a preoperative diagnosis of invasive breast cancer and in selected
cases of ductal carcinoma in situ according to surgeon preference.
The SLN was positive for metastases in 123 (22.7%) patients; this
was identified on FS analysis in 107 patients. FS analysis had a sensi-
tivity of 87.0% and specificity of 100% and resulted in a patient
recall rate of 3%. Micro-metastasis accounted for most of the false
negative FS results. An invasive lobular histology and lymphovas-
cular invasion were found to be independent predictors of a false
negative FS on multivariate analysis (P < .01). Intraoperative FS did
not significantly prolong operating times. In conclusion, intraoper-
ative FS analysis is an accurate and efficient means of rapid SLN
assessment and allows ALND to be completed in a single setting.

Reviewer’s opinion: This study looked at the usefulness of VACB (US and
Mammo guided) for the diagnosis and treatment of intraductal breast papil-
loma. The study even though aims to present 10 year data from a large pool
of study population, however, the actual true positives were only 62 patients
(3.2%) out of 1896 VACB performed. The low sample number may be in
keeping with the uncommon prevalence of benign neoplasm that occurs in
2 to 3% of the population. The authors argue a case for conservative
management for benign neoplasms on histology with annual surveillance
with clinical, US and mammographic examinations up to five years without
being explicit in their data as to how many image diagnosed benign lesions
were completely removed with VACB. If VACB is a good technique to
completely remove the lesion, why are the authors recommending an open
excision biopsy for papillomas with atypical features. Alternatively, if the
authors mean that VACB can help provide a diagnosis facilitating a definitive
treatment later with open excision biopsy, the word ‘treatment’ in the context
of VACB has been used interchangeably. The opinion on conservative
management of papillomas without atypia seems to divided as other studies
have found a higher risk of malignancy in this group. – TH

Neuro-Oncology
Association between glioma susceptibility
loci and tumour pathology defines specific
molecular aetiologies
Di Stefano AL, Enciso-Mora V, Marie Y, Desestret V, Labussière
M, Boisselier B, Mokhtari K, Idbaih A, Hoang-Xuan K, Delattre
JY, Houlston RS, Sanson M. Neuro-Oncology  2013;15(5):542-7.

Gliomas are heterogeneous tumours and typically classified by tumour
grade into pilocytic astrocytomas (grade I), diffuse low-grade gliomas
(grade II), anaplastic gliomas (grade III) and glioblastoma multiforme
(GBM; grade IV). Gliomas are also classified according to cellular
lineage, i.e. astrocytic, oligodendroglial and mixed tumours. Over the
past 10 years, specific genetic aberrations have been shown to classify
the various glioma subtypes, suggesting that different tumour genetic

profiles result from different aetiologic pathways. Previous Genome-
wide association studies (GWAS) have identified single-nucleotide
polymorphisms (SNPs) at 7 loci influencing glioma risk: rs2736100
(TERT), rs11979158 and rs2252586 (EGFR), rs4295627 (CCDC26),
rs4977756 (CDKN2A/CDKN2B), rs498872 (PHLDB1), and rs6010620
(RTEL1). The present study investigated the relationship amongst
those seven glioma-risk SNPs and characteristics of tumours from
1374 patients, including grade, IDH (i.e. IDH1 or IDH2) mutation,
EGFR amplification, CDKN2A-p16-INK4a homozygous deletion, 9p
and 10q loss, and 1p-19q codeletion. The results suggested that
rs2736100 (TERT) and rs6010620 (RTEL1) risk alleles were associated
with high-grade disease, EGFR amplification, CDKN2A-p16-INK4a
homozygous deletion, and 9p and 10q deletion; rs4295627
(CCDC26) and rs498872 (PHLDB1) were associated with low-grade
disease, IDH mutation, and 1p-19q codeletion. In contrast,
rs4977756 (CDKN2A/B), rs11979158 (EGFR), and to a lesser extent,
rs2252586 (EGFR) risk alleles were independent of tumour grade and
genetic profile. The authors concluded that TERT, RTEL1, CCDC26,
and PHLDB1 SNPs were associated with different genetic profiles that
annotate distinct molecular pathways. This study provides further
insight into the biological basis of glioma aetiology. 

Reviewer’s opinion: This is a well designed study involving a large
cohort of glioma cases (n=1374). The authors carried out SNP and CGH
genotyping to reveal a strong association between glioma phenotype and
genotype. Such associations provide novel insights into the biological
mechanisms underlying glioma development and progression. Their find-
ings also indicate the clinical significance of applying molecular pathology
to brain tumour classification in terms of improved diagnosis and devel-
opment of individualised therapy. In future studies, it would be interesting
to genotype tissues in different regions within the same tumour. – QA

CRN2 enhances the invasiveness of
glioblastoma cells
Ziemann A, Hess S, Bhuwania R, Linder S, Kloppenburg P,
Noegel AA, Clemen CS. Neuro-Oncology 2013;15(5):548-61.

Tackling invasion is a key issue in successful treatment for malignant
brain tumours. Movement of tumour cells involves dynamic remod-
eling of the actin cytoskeleton, which is regulated by actin binding
proteins such as CRN2. In vitro studies show that CRN2 participates
in extracellular matrix degradation, cell protrusion formation and cell
migration. Furthermore, expression of CRN2 correlates with the
malignant phenotype of human diffuse gliomas. In the present study,
the authors generated human U373 glioblastoma cell lines with low-
or over-expression of CRN2 variants and studied their behaviour in
vitro and ex vivo in organotypic brain slice cultures. CRN2 over-expres-
sion increased proliferation, matrix degradation and invasion but
decreased adhesion and formation of invadopodia-like extensions in
vitro. Knockdown of CRN2 generally had opposite effects. Analysis of
invadopodia-like cell extensions showed a diffuse relocalisation of F-
actin in CRN2 knockdown cells. When U373 cells over-expressing
wild-type CRN2 were transplanted onto brain slices, they characteris-
tically developed into tumours with an invasive phenotype. This study
indicates that CRN2 promotes tumour invasion via modulation of the
actin cytoskeleton. 

Reviewer’s opinion: This is an interesting study demonstrating the
significant role of CRN2 in brain tumour invasion. Both in vitro and ex vivo
assays were employed. The study suggests that CRN2 might be a good
therapeutic target. The findings, however, need to be confirmed in early-
passage brain tumour cells and brain tumour tissues since the cell line
used in this study, i.e. U373, is a high-passage GBM cell line that has lost
the heterogeneous characteristics of brain tumour and therefore the data
obtained may not be representative. In addition, the in vitro observation
of increased proliferation and invasion, but decreased formation of
invadopodia-like extensions seems rather unusual. – QA
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