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Epidemiology
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e Most common cause of cancer- related deaths in both M &’Lﬁ \,\\%{.\5 \naa\ ca
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kills more people than the next three most common \‘N“\“ ton

cancers combined (breast, prostate, and colon).
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The overall 5-year survival rate for lung cancer is only ' N Yo Ve
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18% prlmarily because the disease is usually advanced at » QA%

presentatlon,

diagnosis and treatment at an early stage makes the 5-
year survival rate approaches 60%.
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Risk factors:

: % of lung cancers. .
o  primary cause of more than 80% \{g o) abli), il o2
- v A katt Eoem
: are; (wu cowaiov WA Wi_m by (;P)JIU" Qu A1 '

« second most common cause of lung cancer
e he main source of indoor radon is radon gas infiltration from soil into buildings. Rock

owiCes T and soil produce radon gas. Building materials, the water supply, and natural gas can

all be sources of radon in the home.

° Third most common cause

p—

«  increases the risk of lung cancer by 30%.
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e Despite the strong association between lung cancer and smoking, lung cancers develop in

@ onlyg’_/o of heavy smokers.
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Types of lung cancers: ’
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»  non—small cell lung carcinoma (NSCLC) (won swatll, wow sww\id)
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- (adenocarcinoma, squamous cell carcinoma, and large cell cq
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carcinoma
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Malignant primary LC -

@ Non-small cell lung cancer (N.S.C.L).
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e most common lung cancer found in nonsmokers and women.
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e Usually peripheral , more likely to develop systemic metastases
o \wws\wS a\}‘;°
C- AT

gBrona{ioalveolar CA. ’f)é},; b wew o —p Nigdic dwwoy

o tumor cells proliferating along the surface of intact alveolar walls

« Can be single/multiple nodules, indolent/aggressive course,
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4 Acinar adenocarcinoma. T
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= Papillary adenocarcinoma.
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#; Solid carcinoma with mucus formation.
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59, as a central lesions +/- cavitation
® E-——-—: ~—e —_— ———
s+ Unlike adenocarcinoma, (localized, spread within the

pulmonary lobe/ regional lymph nodes
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o invasion of the chest wall, mediastinum, or other
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intrathoracic organs is also known to occur.
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« aggressive, with early metastases to the regional nodes in the
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mediastinum and distant sites such as the brain.
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»  Classified under neuroendocrine tumors becaus€ 9t ot~ = Nave Anemicy)
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izl carcinoids or neuroendocrine
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» intermediate less differentiated=at

carcinomas,

*more aggressive than typical carcinoids , surgery mainly but depends on stage
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ll. Small cell lung carcinoma (S.C.
L.C) 20%.(15-309%).
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» Highly malignant [
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» Early mets and invasion
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» Production of peptides.__|
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@ Dopa g;carboxylase.
@ Adenocorticotropic hormone ACTH
@ Gastrin releasing peptide.

@ Creatinine kinase,
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Frequency of Histologic Subtypes of Primary Lung
Cancer

el g2 Estimated Frequengy (o
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Adenocarcinoma QW,\ Co\-mmur\J 40
Bronchoalveolar '

# Squamous cell carcinoma %

| Large cell carcinoma

{ (Small Cell Lung Cancer
® Small cell carcinoma % ,
8 Neuroendocrine, well differentiated
§ Carcinoids

Clinical Presentation
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° dxsgnea
« febrile respiratory symptoms. (infection in obstructed
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bronchus)

T

- fever , wheezing , stridor., woss
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Clinical Presentation

Il.  Extrapulmonar
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e SUPEFIOF vena cavd syndrome

o) e Pancosstopcungrumgre- el e B 11
= . (pain in the upper extremity, Horner’s syndrome).
e chest pain / chest wall invasion @7 |
+ dysphagia. (esophagus)i— \w___;__i‘ﬁ‘_&
« pleural effusion.
s phrenic/ vagus nerve paralysis.
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Paraneoplastic syndromes. (10%)j
S%Q\A e More with SCLC
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e Hypertrophic pulmonary osteoarthropathy.

» Lambert-Eaton myasthenic syndrome (LEMS)

o Clubbing of fingers. Ll Ay acust ch A:\, “ce?\w Q\\U‘\“m"‘
o Thrombophlebitis. weallne s ‘__D

e Dermatomyositis, limbic encaphilit;s, opsoclonys
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clinical Presentation

» Neurologic symptoms.  (brain)

—
» Bone pain, pathological fracture. Qe_ci\_e)
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» Jaundice, ascites, abdominal mass. (\iver)
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» Non-specific symptoms.
¥

- Wt loss , weakness , anorexia , malaise.
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(1) Direct extension.(\_o_C_o\_l\uB)
@ Lymphatic metastasis.@)
(30 Hematogenous spread. (@};f_})

< brain, liver, lungs, bone, adrenal glands, kidney, pancreas,
skin, subcutaneous tissue.

= bone: ribs, spine, femur, humerus, pelvis.
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@ ° ngsﬁ‘cil' scan)with IV contrast (including liver and adrenals)

= ~_~— v iastinal LN, help staging)

- confirms dx, assess tumor extension, mediastina
oS LN N o tr5m dosns ), qcc\AM\Ljn{alJ ]

¢

B
L
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o neurovascular involvement)
Qe

PET/ PET-CT scans : (accuracy 9
- Performed routlnely for dlagnoss and staging.
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istological diagnosis:
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Always required to confirm dx FV‘\”L' ¥ Bopy iss 13 \
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Sputum cytology +ve 45-90%
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Invasive Diagnostic Procedures

Bronchoscopy - endobronchlal US (EBUS). }——-4 Aoe e oo
Percutaneous transthoracic needle BX (CT guided FNA/CNB)«l7

VAT.(video assisted thoracoscopy). oy \W 3”‘3\19“‘\ Yun
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mediastinoscopy. R TP PP
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Essential to determine extent of disease , formulate proper
treatment plan and predict prognosis / survival .
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- ﬂ\ simple two-stagé system classifies the SCLC a@or@

disease.

mediastinal nodes and ipsilateral supraclavEﬂar lymph nodes
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In SCLC, most patients present with metastatic or advanced locoregional disease.
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“Eimiteddisease is conf‘ned to one hemlthorax |RS||ateraI or contralateral hllar orj

» -ExtensivediSease has spread to the contralateral supraclavicular nodes or distant

sites such as the contralateral lung, OR liver, brain, bone marrow.
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»  Staging for SCLC fequires CT scan /PET-CT and brain MRI %{.
» May need mediastinoscopy / EBUS for LN staging
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» According to the 8"AJCC (TNM) — released in 2016
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» CT scan of the chest and upper abdomen (I_i_v_gr/adrenals)

» PET-CT (detect occult mets)
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» Brain MRI (for stage Il and more)— “_“_i_\f < b
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> May need EBUS medlastlnosco;to confirm mediastinal LN mets



TNM 8th - Primary tumor characteristics J}z,ﬁ\a\-

Te Tumor in sputum/bronchial washings but not be assessed in imaging or
bronchoscopy

No evidence of tumor
Carclnoma In sltu
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< 3 cm surrounded by Iung/visceral pleura, not involving main bronchus

Tiﬂ(md Minimally invasive carcinoma

Tfﬁ' <lcm
Tis >1to<2em
Tye >2t0s3em
> 3 to -C 5¢cm or T B
== involvement of main bronchus withaut carina, regardless of distance from w
2/; carina or invasion visceral pleural or
atelectasis or post obstructive pneumanitis extending to hilum
T= >3 to <4cm g Tt
s il i
Tz  >3tosscm " .
>5 to £7¢cm In greatest dlmension or
% tumor of any size that involves chest wall, pericardium, phrenic nerve or
=== satelllte nodu!es in the same lobe

>7cmin greatest dxmcnsuon or
= any tumor with invasion of mediastinum, diaphragm, heart, great vessels,
% recurrent laryngeal nerve, carina, trachea, oesophagus, spine or
separate tumor in different lobe of ipsilateral lung

% Ipsilateral peribronchial and/or hilar nodes and intrapulmonary nodes

2‘ Ipsilateral mediastinal and/or subcarinal nodes

3 Contralateral mediastinal or hilar; ipsilateral/contralateral scalene/
supraclavicular

% Distant metastasis

M=z Tumor in contralateral lung or pleural/pericardial nodule/malignant effusion
=
Mg Single extrathoracic metastasis, including single non-regional lymphnode

N&é Multiple extrathoracic metastases in one or more organs
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Pre- treatment assessment :

aod
e todetermine the patient’s ability to tolerate various therapeutic

modalities

5},.“;1—25.-\ e overall medical status (comorbidities, drugs, nutritional status)
<¥? @ Full cardiovascular assessment (hx, PEx, CXR, ECG, ECHO, y WAy e
e +/-exercise testing, nuclear cardiac perfusion, cardiac cath) g v 3
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e Especially when going for pulmoﬁé‘ar‘;;ﬂ resectionf as the lung reserve IS usually
Eess in those patients due to smoking/COPD and the cancer itseE’/

- spirometry, PFT, VQ scan

e =Majodly impaired pulmonary reserve might be a contraindication to lung
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Pre- treatment assessment :

QS » Preoperative incentive spirometer training (\u\, Comg\'\“\\“’“ ‘3““
= ® S\Mﬁ“j

» initiation of bronchodilators

» weight reduction — \B:_ °}jf_i§

—

» good nutrition

» cessation of smoking for at least 2 weeks before surger n\. o)
cessation of smoking for at least 2 weeks before surgery (s+)

All can help minimize complications and improve performance

>
on spirometry for patients with marginal pulmonary reserve
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(Pulmonary Ass&ssménj)and Risk for Thoracic

Resection
average Risk (s High Ri\sk(?f@m) 22 prohihitive Rls%‘lj’;)
- o

ppoFEV1% 20-40 ppoFEV1% < 20
ppoDLCO% 20-40 ppoDLCO% < 20
p0, 45-60 p0, < 45

pC0, < 45 pCO, 45-60 pCO, > 60

-\[wx>15 V0, max 10-15 V0, max< 10

> Surgery.

» Chemotherapy.

> Radiotherapy.

‘ \M\ \s Vwease
> immunotherapy —P ‘M\‘ﬁ w wReeTe
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> Stagedgl ( mainly sJuge_ry) if they can tolerate.
> Stage#®H not fit for surgery = (less resection or radiation-SBRT)
> Stage@((imrvwal) Stage%li =4,0%
> Stagfﬂﬁﬁ:;t wall i invasion with  NO) surgery+ chem chemo or

definitive radiation + chemo if they can’t te tolerate
> Staged& - induction chemoradlatlon i surgery
> Staged#B - definitive chemoradlatlgg
> Staged¥ - induction chemo + palliative radiotherapy
>

Surgery for staged¥ only in patients with resected
mets to lung/brain

primary and less thanZ

—

Non-small cell
Lung Cancer

A
Stage Lor 1l or
TINO
A A
Good Poor Good
S —
performance performance performance performance
status status status statug
v
A ~
Y Radiat Chemotherapy| +
Surgery + fadition Clmm»lmmp)
chemotherapy therapy

and radiatjoy
—-llon

Palliative radiation
—1 fadiatio
+ suy o ry

stage 11 and
for sl.l\t_.n._lll
tumors > <4 ¢m
—

Figure 7.3 Algorithm for reatment of NON-smal| ce|| luna cancar



urgical treatment includes s

» -
o Wasvery commonly perforE:d, now C’L'J.Y.zaof/c’ of surgeries

i lity 4-10% d b'd‘t Q._,-,_)\
, Higher mortality © and morbidity
o mﬂrﬁ@reduced the need for pneumonectomy
, (Ebectomy: (tumor + lobe + lymphatic pathway) > +load ﬂ\x

e The standard and most common surgery performed
—_—- -e

® Mortlity%

Hi __g__er recurrence rate )
Only in patients who can’t tolerate lobectomy <|=@

Still under investigation for early small lung cancers (no evidence on thelr efflcacy
for early Iung cancer) =

*

The procedure of choice for metastatic lung cancer from another primary cancer
— o
but not for primary lung cancers

= =

: 7:’3."

Video Assisted Thoracoscopic Surgery- i_%’
~ Ports inserted and resection under camera vnsuallzatlon<“=~

- similar outcome to open thoracotomy surgery (tumor resection) but less
),morbldlty and pain G

— Decrease recurrence @

~ Improve survival ?7?? (not conclusive)

-~ More staging accuracy

, : ) can be an alternative for resectable
tumors not fit for r surgery with inferior results (¢ \;,.J\,,,)_‘», sl Yawer )
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Treatment of NSCLC

> Radlotherapy .
- Those can be Neoad| vant / adJuvant or Qalllatlve

—  Can be definitive in some patients without need for
_— —

surgery

’ - Usually in metastatic NSCLC
— Anti PD-1 (Nivolusmab) , Anti PD-L1 (Eembroli@) (et‘uﬁw Vet 65enc) v
— t————ni ——-?-‘ —— —

- anti-CTLA& (Ipilimeg
EMT(M@

—~ EGFRantagonist (erlotigb) -

— Anti- ALK (anaplastic lymphoma kinase — crizotigib)

Biologic or Genetic Markers and Their PTOQHOSHC
Value |
Biologic Variable Prognostic Factor

TR Adverse
box2 Adverse
EGFR overexpression Adverse
s Adverse
::ig ! Adversg

R Adverse
VEGF
Microvascular density 2332::2
= Adverse

Aneuploidy

e R — AdVgrsQ



—eatment of Small cell lung

carcfnoma SCLC

Most of SCLC are disseminated at presentation
’,’__,-—-—"’_' =

i iti hera
, SCLCisver sensitive to cemot p

Mainstay of Eatment__i_s[&hemotherapy | | #

> —— .
S @of patient get partial response to chemo

‘ ival is 10% only due to Neewanw<
N whave complete response I_E_L_J_t still 5 year survival |s_il_§:/o_?y due to

> .ﬁs‘radiotherap& to chest sometimes j id
IC

» =85% will develop brain mets, so it is standard now that ALL patients with
SCLC should receive prophylactic brain irradiation

v

ﬂSur ery|very rarely in early tumor with no mets (T1,72) limited disease
SUrgeryjvery rare jE

(only few patients) with brain radiation too

Small cell
Lung Cancer

|

h A
Limited Extensive
discase disease

[ <

y 4

Single peripheral More than single No ¢onl or brain Cond or brain
pulmonary ncdule pulmenary nodule involvenient tvalvement
mediastinoscopy neg.

y y A A
Good Poor Goend Goxnd Peor
pedormance petformance performance performance pertormance
status shas slatus Stius status

D S ,

LSmgc:}. and ‘ Chentolherapy Chemotherapy Chemothetapy Less inll.‘nr.a‘ Rasliation + steroids
chemotherapy * radiation and radiation alone chemotherapy then chemiocherapy
=

Figure 7.4 Algorithm for treatment of small cell lina cancer.




Metastatic Secondary
Neoplasms To The Lung
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> vﬂmy malignant tumor{can have mets to lungs
~1aVE Mmets to lung

» =N ¥trom colorectal, breast, thyroid .... etc
—_—e —»
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> Secondary lung mets are Less common than Erimary lung
cancer (unlike liver)
Y A YA Y

é_‘/\gg\ /ﬁ > Usuallymultiplg , periphergl
» =55% asymptomatic (discovered during follow up of the

primary cancer)

» [/ New multiple pulmonary nodules in a patient with kno
H wn oth
(iC;highly suggestive (100%) = —=' Qther cancery

Newzsinglenoedule is more likely to
> (Newssinglesnod y Ung cancer] (not
secondary mets) =

» Prognosis depend on resectability, disease free
— T T T

interval and
S oo
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» (Surgery (metastatectomy / wedge resection)

» Can improve survival in some cancers (1,1, ¢f 5 ois o m:)

» require

_  Ability to]m
—~ control of the primary tumor
1

aol
oL
—f‘
~ adequate predicted posto erativem
d_;___ P | y

- no other organ metastases
L=yl

Nee e ol e

» Follow the treatment guidelines for the primary tumor (some benefit
resection e.g.colorectal, some not — e.g gastric)

> \Chemotherapy]m@(palliagye)




