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Clinical history

*15-year-old healthy girl presented with cough and dyspnea for 10 days duration.

*A chest X-ray was performed and revealed 2 nodular hypodensities in the right
inferior lobe and para-hilar region with mediastinal padding and bronchial
compression

!q lJ

[vecro



Chest X-ray







Endobronchial Ultrasound Bronchoscopy
(EBUS) - TBNA

Ultrasound probe
with aspiration needle

*Minimally invasive but highly effective
procedure used to diagnose lung
cancer, infections, and other diseases
causing enlarged lymph nodes in the
chest.
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*Allows transbronchial needle
aspiration (TBNA) to obtain tissue or
fluid samples from the lungs and
surrounding lymph nodes without
conventional surgery.




EBUS -TBNA

*High yield for diagnosing primary lung cancer and metastatic disease.

*Relatively lower yield for restaging the mediastinum but may be still better than
mediastinoscopy.

*Complications are rare.

*Rapid on-site cytology is not necessary when performing EBUS-TBNA but three passes should be
performed per nodal station

*Samples can be used for diagnosis and molecular analysis to guide therapy



EBUS probe

http://www.olympusamerica.com/msg_section/download_brochures/b_bfuc160f_ol8.pdf



Transducer / Lymph node

TBNA needle

EBUS probe
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Sampling a nodule
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https://www.coroflot.com/randymil/Olympus-Flex-ViziShot-19G-EBUS-TBNA 10
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Cell-block
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Back to
our case
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Trabecular pattern

Rosette formation




Spindle cells




Finely granular nuclear
chromatin,
inconspicuous nucleoli,
and moderate to
abundant eosinophilic
cytoplasm.




Immunohistochemistry:
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Bronchial
biopsy




Diagnosis

Neuroendocrine
tumour

chromogranin A +
Synaptophisin +
CD56+

NSE+
Pancytokeratin +
TTF1 +/-

Carcinoid

tumour

Atypical

carcinoid

e 2-10 mitoses per 2
mm?2 and/or the

presence of necrosis.

Typical

carcinoid
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Carcinoids - Cytology

*Cells are discohesive, Giemsa-stained direct smears may show loosely branching clusters, single
cell dispersal, and bare nuclei.

*Fragments of capillaries are a helpful clue if present.

*Necrosis is absent and the background is clean.

*Rosette shapes may be seen.

*Individual cells are small and have round, oval, or spindle-shaped nuclei.

*Nuclear outlines are smooth and chromatin is finely granular and nucleoli are not prominent
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Carcinoid tumor - Cytology
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Typical Carcinoids

*Well circumscribed, round to ovoid, often fill the bronchial lumen.

*Range in size from 0.5 t0 9.5 cm
*Organoid and trabecular patterns are most common;

*Rosette formation, papillary growth, pseudoglandular growth, and follicular growth may also be
seen.

*Spindle cell growth is commonly encountered in peripheral tumours.
*A mix of patterns may be seen in an individual tumour.

*Neuroendocrine differentiation
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Typical Carcinoids

*The tumor cells are usually uniform in appearance, with polygonal shape, finely granular nuclear
chromatin, inconspicuous nucleoli, and moderate to abundant eosinophilic cytoplasm.

*Oncocytic, clear cell, and melanin-laden variants have been reported.

*Typical carcinoids may contain cells with pronounced pleomorphism or prominent nucleoli,
which should not be taken as criteria for atypical carcinoid.

*The background stroma is classically highly vascularized, but extensive hyalinization, cartilage, or
bone formation may be encountered.

*Peripheral tumors in particular may be associated with multiple tumourlets, with or without
preinvasive lesions (diffuse idiopathic pulmonary neuroendocrine cell hyperplasia)

26



Atypical Carcinoids

*Are on average larger than typical carcinoids
*Generally shows the same range of histological features as typical carcinoid.

*The defining features are the presence of 2-10 mitoses per 2 mm2 and/or the presence of
necrosis

*Mitoses should be counted in the area of highest mitotic activity in the fields filled with as many
viable tumor cells as possible.

*Mitoses should be counted per 2 mm2, rather than 10 high-power fields.

°In tumors that are near the cutoffs of 2 or 1 0 mitoses per 2 mm2, at least three sets of 2 mm?2
should be counted and the mean used for determining the mitotic rate, rather than the single
highest rate.

*Mitotic rate and necrosis status should be included in pathology reports.
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Ki-67 labelling index

*The Ki-67 labelling index is valuable in biopsy or
cytology samples, particularly with crush
artefact, where mitotic index is difficult to
assess, to avoid misdiagnosing carcinoid
tumours as high-grade neuroendocrine
carcinomas.

*The utility of this marker to discriminate typical
carcinoid from atypical carcinoid or to predict
prognosis (with cut-off values ranging from 2.5
to 5.8%) within individual carcinoid tumour
categories is not established




Atypical Carcinoid - histology
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Genetic profile

The lowest somatic mutation rate (0.4 per million base pairs) among lung and other tumours

a candidate driver mutation was identified and validated in 72.7% of carcinoids. No genetic

segregation was observed between typical and atypical carcinoids, which appear to derive from
the same clonal proliferation

TP53 and RB1 mutation and inactivation with loss of AB 1 protein expression: 20% of atypical
carcinoids

13% of cases mutations affecting the chromatin remodeling gene family MEN 1
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Primary lung tumours in pediatric age group

*Extremely rare

*Approximately 75% of lung tumours in children are malignant: carcinoid tumours (40%),
bronchogenic carcinoma (17%), and pleuropulmonary blastoma (15%).

*The most common symptom is obstructive pneumonia with recurrent pulmonary infections in
the same location

*Other symptoms include persistent cough, haemoptysis, wheezing and recurrent fever.
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Carcinoid tumours in pediatric age group

*In paediatric patients, carcinoids represent the most frequent primary lung cancer.

*BCs in childhood often have an endobronchial location causing airway obstruction,
*Frequently misdiagnosed as benign conditions, resulting in a delay in definitive diagnosis
*and treatment.

*More common in girls and the most common presenting symptoms have been cough, fever and
haemoptysis
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Differential diagnosis

*Metastatic carcinoids from elsewhere (ex. gastrointestinal tract)
*Paraganglioma (cytokeratin staining is negative)

*Glomangioma (do not neuroendocrine markers)
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Prognosis and predictive factors

Distinction between typical carcinoid and atypical carcinoid is the most important prognostic
factor.

*Atypical carcinoid has a worse prognosis than typical carcinoid and is more likely to metastasize
than typical carcinoids

*Prognosis in each group mainly depends on the TNM classification
*The mitotic index also appears to be prognostic in atypical carcinoids
*Surgery represents the treatment of choice for BCs
*Pneumonectomy should be avoided, particularly in childhood

5 year survival rates for patients with typical carcinoids and atypical carcinoids are
approximately 90% and 60%, respectively, and higher for those with resectable tumours
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Take-home messages

Atypical Carcinoid is a rare pulmonary tumor with potential of malignancy.

Can very rarely be seen in pediatric population, but it should be kept in mind whenever looking
at a mass with carcinoid features in a child.

An early diagnosis is of fundamental importance because it allows prompt treatment.

New diagnostic techniques like EBUS — TBNA may be a valuable tool for diagnosis and staging
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New techniques
can help to reach
the unreachable




