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Neuroendocring tumors

Small cell carcinoma
= —————— Combined small cell carcinoma
Larpe cell neuroendocring carcinoma

WHO e — Combined larpe cell neuroendocrine carcinoma
classification === 1 Carcinoid fumors
2015 o] Typical carcinoid fumor
I m) Atypical carcinoid tumor

Preinvasive lesion
Diffuse idiopathic pulmonary negroendocnne

cell hyperplasta
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Aturto Kapkwoeldbec WHO classification

World Health Orgamization (WHO) classification of neuroendocrine tumours (NETs)

Mitosis (per 2 Presence of
NET tvpe 1

Histology ) ]
mm ) necrosis

Low-grade (well differentiated) Typical carcinoid <2 None

Intermediate-grade (well Atypical Present
differentiated) carcinoid

High-grade (poorly differentiated) Large-cell Extensive

Small-cell High

Journal of Thoracic Oncology® ¢ Volumel0,Number9,September2015



Atypical Carcinoid Tumor of the Lung
A Surveillance, Epidemiology, and End Results Database Analysis

Conor E. Steuer, MD, Madhusmira Behera, PhD, Sungjin Kim, MS, Zhengjia Chen, PhD, Nabil FZ Saba, MD,
Rathi N. Pillai, MD, Taofeek K. Owonikoko, MD, PhD, Fadlo R. Khuri, MD, and Suresh 8. Ramalingam, MD
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Summary Stage 1 Year (n) 3 Years (n)

Owerall population 86% (322/374) 67% (170/254)

Localized 02% (156/169) I:‘J“é}':'l 16)

Regional 04% (103/110) 69% (50/72)

'a—.

[istant 61% (45/74) 26% (13/50)
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FDG-18 PET/ CT
Octreoscan (SRS)
Ga DOTATATE PET/CT
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clinical Iy f oul Evaluate possible MEN1 association
nical suspicion of puimanary . (include: ionized serum calcium, PTH,

neuroendocrine tumor consider MEN1 gene mutational analysis)
(Typical or Atypical Carcinoid)

Assessment of biochemical secretion

\ i depending on clinical signs and histony:
| 24h urine SHIAA

i i sarum cortisol and ACTH

Spine MAI if symproms Multiphasic contrast CT chest GHRH. IGF1

or suspicion of & abdomen
metastases

J/ B 3 If considering surgery perform:
Echocardiography
Respiratory Function testing

If positive cytology or Bronchoschopy

histopathology: (EBUS in selected cases)
OctreoScan™ or Gags-

DO TA-Octrectate PET.

\I/ Histopathology: Evaluation of Mitotic
count andfor necrosis, include KiG7
proliferation index.

) ) Transthoracic and/for
Consider FDG-PET in AC or transbronchial biopsy.

high grade histopathology Cytopathology: may not differentiate TC
from AC

Metastatic disease: biopsy
most accessible site

Annals of Oncology 26: 1604-1620, 2015
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Neuroendocrine Tumor
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Bronchoscopy may be required for the staging and assessment of
central airway tumors preoperatively

Flexible bronchoscopy is preferable; however, in patients at high
risk for bleeding, rigid bronchoscopy may be preferred for
obtaining biopsy specimens

There is currently limited evidence regarding the added value of
new bronchoscopic techniques to increase the sensitivity of
detection of primary tumors or recurrence

Annals of Oncology 26: 1604-1620, 2015
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Endobronchial Treatment for Bronchial Carcinoid: Patient Selection

and Predictors of Outcome

Patients with
(a)typical carcinoid
n =154

Bronchoscopy
n =154

EBT performed Not eligible for EBT

n =125 n=29

Follow-up
bronchoscopy + CT
n =125

EBT successful EBT unsuccessful
n=61 n = 64*

No surgery
n=8

Intraluminal disease

Tumor diameter <20mm
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Successful EBT Unsuccessful EBT

Ellen Reuling et.al . Respiration. 2018 Apr; 95(4): 220-227.



Endobronchial Treatment for Bronchial Carcinoid:
Patient Selection and Predictors of Outcome

CT scan
in patients with
bronchial carcinoid

Tumor diameter <20 mm Tumor diameter 220 mm
and and/or
no signs of lymph node involvement signs of lymph node involvement

Refer for
surgery

Purely intraluminal disease Possible extraluminal disease

Perform EBT Consider EBT
success rate 72% success rate 28%

Ellen Reuling et.al . Respiration. 2018 Apr; 95(4): 220-227



Endobronchial Treatment for Bronchial Carcinoid:
Patient Selection and Predictors of Outcome

Selection bias: large tumors where referred for surgery
* Single centre study

Additional imaging techniques FDG PET-CT , Ga DOTATATE were not
evaluated

* Large number of missing CT scans

Ellen Reuling et.al . Respiration. 2018 Apr; 95(4): 220-227



Long-term follow-up after first-line bronchoscopic
therapy in patients with bronchial carcinoids

Brokx HAP, et al. Thorax 2015;70:468—472. doi:10.1136/thoraxjnl-2014



Long-term follow-up after first-line bronchoscopic
therapy in patients with bronchial carcinoids
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Long-term follow-up after first-line bronchoscopic
therapy in patients with bronchial carcinoids

Table 2 Clinical outcome of patients with bronchial carcinoid after initial bronchoscopic treatment (IBT) with or without completion surgery

Histology N Treatment Outcome Alive Dead Remarks

Typical (83) 43 |BT (R 36 ] All deaths unrelated
3 IBT 3 0 | unfit for surgery
2 refused surgery
Surgery | unrelated death
Surgery | unrelated death
| treatment-related death
3 Surgery Metastatic I 2 Hepatic and pulmonary metastases

No residual tumour detected macroscopically (videobronchoscopy, high resolution CT) and microscopically (biopsy and brush specimens).
CR, complete remission.

Brokx HAP, et al. Thorax 2015;70:468-472. doi:10.1136/thoraxjnl




Long-term follow-up after first-line bronchoscopic
therapy in patients with bronchial carcinoids

Table 3 Follow-up (FU) of patients still alive in months from initial bronchoscopic treatment (IBT) until July 2014

Carcinoid Treatment (n) Outcome (n) Median FU (mo) Range FU (mo) Remarks

Typical (75) |BT (38) CR (33) 120 (73-241)
Residue (3) 168 (140-205) 1 unfit, 2 refused
Recurmrence (2) 10 and 63 |BT—Recumence
98 and 29 BT—July 2014
Surgery (37) CR (35) 129 (60-267)
Recurmrence (2) 47 and 104 |BT—Recumence
57 and 111 Surgery—July 2014

BT (5) CR (5) 109 (83-170)

Surgery (20) CR(18) 88.3 (60-159)
Recumence (2) 116 and 198
113 and 79 Surgery—July 2014

No residual tumour detected macroscopically (videobronchoscopy, high resolution CT) and microscopically (biopsy and brush specimens).
CR, complete remission; BT, bronchoscopic treatment.

Brokx HAP, et al. Thorax 2015;70:468—-472. doi:10.1136/thoraxjnl




Carcinoid tumours of the lung and the ‘PEPPS’ approach: evaluation
of preoperative bronchoscopic tumour debulking as preparation for
subsequent parenchyma-sparing surgery

PEEPS:PROCEDURE OF ENDOBRONCHIAL LSPEPP S

PREPARATION FOR PARENCHYMA-SPARING
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Neuberger M, Hapfelmeier A, Schmidt M, et al. BMJ Open Resp Res 2015;2:e000090.



Carcinoid tumours of the lung and the ‘PEPPS’ approach: evaluation
of preoperative bronchoscopic tumour debulking as preparation for
subsequent parenchyma-sparing surgery

No t-BSC Surgery
(55) (110)

Carcinoid Central (46 TC, 9 AC) (98 TC, 12 AQ)
Radiological/

tumours of | , onchoscopic | €arcinoid

the lung diagnostics tumours
(208) (132) t-BSC No surgery
(77) (22)

(73 TC, 4 AC) (21 TC, 1 AC)

Neuberger M, Hapfelmeier A, Schmidt M, et al. BMJ Open Resp Res 2015;2:e000090.



Carcinoid tumours of the lung and the ‘PEPPS’ approach: evaluation
of preoperative bronchoscopic tumour debulking as preparation for
subsequent parenchyma-sparing surgery

The use of parenchyma-sparing (class 2)
surgery after preoperative bronchoscopic
recanalisation in absolute and relative
numbers

Class 2 surgery: sleeve lobectomies, main
bronchial sleeve resections segment
resections
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Class 2
surgery

Preoperative Yes (57) 67% (38)
therapeutic No (53) 43% (23)
bronchoscopy

100 150

Time (months)

Neuberger M, Hapfelmeier A, Schmidt M, et al. BMJ Open Resp Res 2015;2:e000090



Carcinoid tumours of the lung and the ‘PEPPS’ approach:
evaluation of preoperative bronchoscopic tumour debulking
as preparation for subsequent parenchyma-sparing surgery

Distant metastasis and local recurrence rates in dependence on interventional bronchoscopy, radicality, surgical
procedure and Procedure of Endobronchial Preparation for Parenchyma-sparing Surgery (PEPPS) in relative and absolute
numbers

Distant metastasis p Value (Local) recurrence p Value

Preoperative interventional bronchoscopy
Yes 12% (8) >0.999 6% (4] >(0.999
No 13% (7) 4% ]
Macroscopic tumour ablation by bronchosocpy
Yes 25% (2) 8%
No 13% (7) 7%
Surgical class
1 13% (6) 9%
2 7% (4) 2%
PEPPS
Yes 8% (3) 53 3% ]
No 13% (9) 6% 4
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Local

resection should be reserved for patients who are

Considered unacceptably high risk for bronchopulmonary surgery

Endo

should
high ris

uminal bronchoscopic therapy, more appropriately for TC,

oe reserved for patients who are considered unacceptably

k for bronchopulmonary surgery or occasionally as a possible

bridge to surgery

Annals of Oncology 26: 1604-1620, 2015
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NMCCN Guidelines Version 1.2019
Neurcendocrine Tumors of the Gastrointestinal Tract,
Lung, and Thymus (Carcinoid Tumors)
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