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Preface

The Evidence Based Management meetings at Tata
Memorial hospital have completed 10 years. The aim of
this meeting has been to promote high quality data
through hierarchy of evidence which can have impact
on the patient management in Indian scenario.  This
decade has seen a perceptible change in the academic
lingo with off repeated use of terms “randomized
evidence”, “meta-analysis and “levels of evidence”.
Probably it has also induced uniform patterns to care
across India reducing unnecessary long distance travel
for patients to seek better patient care.

This year the theme of the conference is Thoracic and
Foregut cancers and Multiple Myeloma. Cancers of lung
and foregut comprise of almost one third of the cancers
in the world. Lung cancer is the most common cause of
cancer related mortality in the world and esophageal
cancers is also rapidly becoming a public health problem.
Most patients especially in India present with advance
disease where management is challenging.

Considerable advances have been made in the management
of lung, esophageal and gastic cancers over a period of
this decade. More effective prevention and screening
techniques have been developed and refinements in
surgical techniques, radiation therapy delivery and



availability of more effective chemotherapeutic agents
have made it possible to improve outcomes. There have
also been improvements in the understanding of disease
biology, the discovery of new molecular markers and
development of targeted therapy which have revolutionized
the management of advanced malignancies.

The present EBM book aims to address the management
of this common problem in our part of the world taking
into account the advances in various specialties and its
applicability in Indian scenario. The purpose of this book
is to act as a ready reference in the clinic. This handbook
will serve as a useful tool for practicing oncologists in
our setup.

R A Badwe

February 2013 Director,
Mumbai Tata Memorial Centre
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1. Lung Cancer

Lung cancer is a major problem in both developed

and developing countries in the world. It is the leading

type of cancer (more than a 1.6 million new cases;

12.8% of all cancers) and the leading cause of cancer

mortality (1.4 million deaths; 17.8% of all cancer deaths)

worldwide. It is expected that lung cancer will remain

a major health problem at least for the next 30-40

years, even if there is a reduction in incidence as a

result of smoking cessation interventions. In India,

untreated, it has a high mortality with 95% patients

dying within one year [1].

Lung cancer is broadly divided into two types – small

cell and non-small cell. This general histologic

classification reflects the clinical and biological behavior

of these distinct tumor types. Small cell lung cancers

(SCLC) grow rapidly, metastasize widely and are treated

primarily with chemotherapy. Eighty percent of SCLC

are metastatic at presentation. Non-small cell lung

cancers (NSCLC) are divided into squamous cell

cancers, adenocarcinomas and large cell carcinomas.

Nearly half of all NSCLC in developed countries



2

(and one fourth of cases in India) are diagnosed in

localized or locally advanced stage when they are

treated by resection or combined modality treatment

with or without surgery.

Smoking is the single most important risk factor for all

types of lung cancers. Attempts to reduce lung cancer

mortality should therefore primarily be focused on

smoking cessation, which has the potential to be the

single most important public health intervention to

reduce cancer deaths.

Staging

The 7th edition (2009) of the TNM staging system

(Tables 1, 2) is based on the recommendations of the

International Association for the Study of Lung Cancer

(IASLC) staging project [2]. The revisions have been

accepted unchanged by the AJCC and UICC.

Highlights of the new staging system introduced in

2009:

1. Change in primary tumor size cut offs of 2, 3, 5,

and 7 cm

2. Further subdivision of T1and T2 disease into and

b, based on size

3. Satellite nodules in same lobe to be considered as

T3 instead of T4

4. Satellite nodules in different lobes of the same

lung will be classified as T4 instead of M1 lesions

5. Malignant pleural effusions, nodules or pericardial

effusions to be considered M1 disease instead of

T4
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6. M1 disease further classified into M1a – implying

local metastases to pleura, pericardium or opposite

lung or M1b – for distant metastases.

There were no substantial changes in N (nodal status)

designation.

Table1 : TNM staging of NSCLC

(AJCC 7th Edition)

Primary Tumor (T)

Tx Primary tumor cannot be assessed, or tumor proven
by the presence of malignant cells in sputum or
bronchial washings but not visualized by imaging
or bronchoscopy

T0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor 3 cm or less in greatest dimension, surrounded
by lung or visceral pleura, without bronchoscopic
evidence of invasion more proximal than the lobar
bronchus (for example, not in the main bronchus)
[1]

T1a Tumor 2 cm or less in greatest dimension

T1b Tumor more than 2 cm but 3 cm or less in greatest
dimension

T2 Tumor more than 3 cm but 7 cm or less or tumor
with any of the following features (T2 tumors with
these features are classified T2a if 5 cm or less):
involves main bronchus, 2 cm or more distal to the
carina; invades visceral pleura (PL1 or PL2);
associated with atelectasis or obstructive pneumonitis
that extends to the hilar region but does not involve
the entire lung
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T2a Tumor more than 3 cm but 5 cm or less in greatest
dimension

T2b Tumor more than 5 cm but 7 cm or less in greatest
dimension

T3 Tumor more than 7 cm or one that directly invades
any of the following: parietal pleural (PL3), chest
wall (including superior sulcus tumors), diaphragm,
phrenic nerve, mediastinal pleura, parietal
pericardium; or tumor in the main bronchus less
than 2 cm distal to the carina but without involvement
of the carina; or associated atelectasis or obstructive
pneumonitis of the entire lung or separate tumor
nodule(s) in the same lobe

T4 Tumor of any size that invades any of the following:
mediastinum, heart, great vessels, trachea, recurrent
laryngeal nerve, esophagus, vertebral body, carina,
separate tumor nodule(s) in a different ipsilateral
lobe

Regional Lymph Nodes (N)

Nx Regional lymph nodes cannot be assessed

N0 No regional lymph node metastases

N1 Metastasis in ipsilateralperibronchial and/or
ipsilateralhilar lymph nodes and intrapulmonary
nodes, including involvement by direct extension

N2 Metastasis in ipsilateralmediastinal and/or subcarinal
lymph node(s)

N3 Metastasis in contralateral mediastinal, contralateral
hilar, ipsilateral or contralateral scalene, or
supraclavicular lymph node
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Distant Metastasis (M)

M0 No distant metastasis

M1 Distant metastasis

M1a Separate tumor nodule(s) in a contralateral lobe,
tumor with pleural nodules or malignant pleural
(or pericardial) effusion

M1b Distant metastasis (in extrathoracic organs)

Table 2 : TNM Stage Grouping

Occult Carcinoma TX  N0  M0

Stage 0 Tis  N0  M0

Stage IA T1a-1b  N0  M0

Stage IB T2a  N0  M0

Stage IIA T2b  N0 M0
T1a-2a  N1  M0

Stage IIB T2b  N1  M0
T3  N0  M0

Stage IIIA T1a-2b  N2  M0
T3  N1-2  M0
T4  N0-1  M0

Stage IIIB T1a-T3  N3  M0
T4  N2-3  M0

Stage IV Any T  Any N  M1a-1b

Notes

1. The uncommon superficial spreading tumor of any size
with its invasive component limited to the bronchial wall,
which may extend proximally to the main bronchus, is
also classified as T1a.

2. Most pleural (and pericardial) effusions with lung cancer
are due to tumor. In a few patients, however, multiple
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cytopathologic examinations of pleural (pericardial) fluid
are negative for tumor, and the fluid is nonbloody and is
not an exudate. Where these elements and clinical
judgment dictate that the effusion is not related to the
tumor, the effusion should be excluded as a staging
element and the patient should be classified as M0.

Treatment options for patients with NSCLC should
take into consideration

� Stage of disease

� Pulmonary reserve and

� Performance status

Management of NSCLC

I. Patients with localized NSCLC (T1-3, N0-1)

These include patients upto T3N1 NSCLC, i.e., all stage

I, II and T3N1 stage IIIA.

Workup includes

1. Chest X-ray

2. CT scan chest and upper abdomen

3. Fiber optic bronchoscopy

4. Cyto/histological diagnosis if possible – sputum

cytology, bronchoalveolar lavage/brushings

cytology, post bronchoscopy sputum cytology, CT

guided biopsy

5. Pulmonary function test and diffusion coefficient

of carbon monoxide (DLCO)

6. Ventilation-perfusion (V/Q) scan – if pulmonary

function tests reveal borderline pulmonary reserve

7. Resting 2D ECHO/ Stress 2D ECHO may be

performed to assess cardiac status in patients
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planned for major resections or have pre-existing

cardiac co-morbidity

8. Mediastinoscopy is indicated in all patients with

potentially operable NSCLC. Peripherally located

T1a squamous cancers with negative mediastinal

imaging on PET-CECT may be excluded[2]. If

available combined EUS/EBUS with guided FNAC

is an acceptable alternative [3].

9. Metastatic workup – PET-CT scan[4], MRI scan

brain[5] – indicated in all patients with potentially

operable NSCLC. Patients with T1(T< 10mm), N0

NSCLC with no symptoms of metastatic disease

do not require a routine metastatic workup[6].

Note: A cyto/histological diagnosis is preferable but

not mandatory prior to surgery.

A complete metastatic workup is indicated in all

patients with potentially operable NSCLC and in those

who can be offered radical therapy such as concurrent

chemoradiation with a curative intent. Patients with

T1 (T< 10mm), N0 NSCLC with no symptoms of

metastatic disease do not require a routine metastatic

workup.

Mediastinal Staging

Mediastinoscopy remains the gold standard for staging

the mediastinum, and should be done in all patients

planned for surgical excision Endoscopic ultrasound

(EUS) and Endobronchial ultrasound (EBUS) guided

fine needle aspiration cytology can be used for initial

staging where the expertise is available, but in case of

negative staging, invasive staging with mediastinoscopy
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is required. Surgery is the treatment of choice in patients

with localized disease with no involvement of

mediastinal lymph nodes. (Level III, Grade B)

Preoperative pulmonary evaluation

Many tests are available to assess adequacy of

pulmonary reserve prior to lung surgery. They are

summarized in the table.

Test Threshold Extent of resection

Ppo FEV 1* > 40%

Ppo DLCO > 40%

Stair climbing > 15
test

6-min walk > 1000 ftwithout
fall in SaO2

VO2 max > 20 ml/kg.min Pneumonectomy

= 15 ml/kg.min Lobectomy

= 50%

* Single most important tests are the predicted

postoperative FEV1 (Ppo FEV 1) and predicted

postoperative DLCO (Ppo DLCO)[8]

Pre-treatment Management

1. Smoking cessation

2. Bronchodilators

3. Intermittent Positive Pressure Breathing (IPPB)

4. Chest physiotherapy

5. Antibiotics – only if infection present
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Surgical resection – general principles

� Lobectomy or pneumonectomy should be done

depending on the extent of disease (provided the
patient has adequate pulmonary reserve). One
randomized trial (LCSG)[9] and eight non-
randomized trials have shown lower survivals with
sublobar resections compared to lobectomy. (Level
Ib, Grade A)

� Limited resection (segmentectomy, wedge
resection) may be done only if pulmonary reserve
is inadequate for lobectomy, provided otherwise
medically fit for surgery. Sublobar resections have
reduced survival compared to lobectomy, but
better results than radical radiotherapy alone.
(Level III, Grade B)

� N1 and N2 lymph nodal resection and mapping
(sampling or systematic lymph node dissection)
should be done. The ACOSOG Z0030 trial could
not demonstrate a benefit in overall survival with
systematic mediastinal lymph node dissection
(SMLND) in node negative patients[10]. However
the rigorous pre resection invasive staging
requirements of the trial may have affected the
ability of the trial to demonstrate an actual benefit
with SMLND over sampling. A similar large
randomized trial from China demonstrated a
significant survival benefit with SMLND in operable
NSCLC [11] and a pooled analysis of four RCTs [12]
showed a trend towards improved survival with

SMLND. None of the trials demonstrated any

additional morbidity or mortality with SMLND.

(Level Ib, Grade A)
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� Curative stereotactic radiotherapy (SBRT) or radical

radiotherapy should be given if the patient is

medically unfit for surgery. (Level III, Grade B)

� Parenchyma preserving lung resection (sleeve

resection, bronchoplasty) is preferred over

pneumonectomy if anatomically appropriate and

negative margins can be obtained. (Level III,

Grade B)

VATS lung resections

Preliminary data from VATS lung resections suggest

similar 2-3 year survival outcomes to open surgery

but long term outcomes are not yet available. However,

most studies of VATS lung resections have had strict

selection criteria whereas comparative open surgeries

have been an unselected group. The CALGB 39802

trial demonstrated the feasibility of VATS lobectomy

for early lung cancer [13]. Further phase III studies are

planned to identify an oncological benefit. There is

no objective evidence regarding the oncological

advantages of VATS lung resections over open surgery.

Postoperative care

1. Perioperative antibiotics

2. Optimal pain control

3. Early mobilization

4. Chest physiotherapy

5. Incentive spirometry

6. IPPB
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Adjuvant therapy

There is definite benefit with cisplatin-based adjuvant
chemotherapy in completely resected NSCLC. All
completely resected NSCLC (T size >4cm) [14] or any
Node positive ( N1 or more) should receive adjuvant
cisplatin based chemotherapy. Several recent large
multicenter randomized controlled trials and a meta
analysis showed a significant survival advantage with
cisplatin-based postoperative chemotherapy in
completely resected NSCLC[15]. (Level Ia, Grade A)

There is no evidence for adjuvant radiotherapy in
completely resected early stage NSCLC. The PORT meta
analysis [16] showed higher mortality in patients treated
with post operative radiotherapy compared to patients
treated with surgery alone (Level Ia, Grade A)

Adjuvant radiotherapy may be considered in patients
with residual disease after lung resection or positive
margins [17]. (Level III, Grade B)

Postoperative Radiotherapy

Indications –

1. Positive margins

2. Pathological N2 disease

3. Residual disease

Dose-50-54Gy / 25-27 fr / 5-6 weeks with 6 mv photons

using conformal radiotherapy techniques.

Non surgical management

Radiotherapy for stage I and II

Medical inoperable candidates with T1–T2a (<5 cm)

N0M0 could be amendable for definitive management
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with stereotactic body radiation (SBRT). Randomized

trials comparing surgery with SBRT for resectable

patients are underway.

Indications of SBRT:

1. Medically inoperable early stage NSCLC

2. T sized 5cm with N0 NSCLC

3. Patients with solitary metastatic lung disease

Prevalent SBRT fractionation schedules

1. 20 Gy X 3 #

2. 12 Gy X 5 #

3. 12 Gy X 4 #

4. 10 Gy X 5 #

5. 8 Gy X 6 #

It is appropriate to keep the biologically effective dose

(BED) between 80 and 140 Gy. The treatment should

be done on alternate days. It is advisable to use less

intense hypo-fractionated schedules for central

tumours.

Conditions associated with high risk of
complications:

1. Primary tumours >5 cm (Inhomogeneous Dose)

2. Tumours situated close to chest wall.

3. Patients with T3/T4 primary tumours (Great

vessels: Fatal haemorrhage, Bronchial stenosis)

4. Any T-stage within or touching the zone of the

proximal bronchial tree (volume 2 cm in all

directions around the proximal bronchial tree)

5. Regional nodal involvement or distant metastases.
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Outcome

Local control of SBRT has been comparable to VATS
lobectomy [18] if a high BED(>100 Gy) was delivered
to the tumor bed (74–100%)(Level III, Grade B).
BED>100Gy is associated with fewer local failures (8.4%
vs 42.9%, p<0.01); the survival rates at 1, 3 and 5 years
has ranged from 60-100%, 70-100% and 40-80%
respectively. However, one of the most important
factors governing local control with SBRT include
tumour size, with local failures more common with T2
tumours as compared to T1 tumours. The reasons for
this may be the inherent aggressive biology of larger
tumours as well as limitation of delivering a higher
dose to a larger volume in larger tumour size.

With SBRT, there is a lot of concern about acute and
late pulmonary toxicity due to delivery of high dose
per fraction. But, the incidence of acute and late severe
(grade 3) toxicities has been in the range of 2-10% in
all the reported studies [19].

II. Patients with positive mediastinal lymph
nodes (T1-3, N2)

Workup includes

1. Chest X-ray

2. CT scan chest and upper abdomen

3. Fiber optic bronchoscopy

4. Cyto/histological diagnosis – sputum cytology,

bronchoalveolar lavage/brushings cytology, post

bronchoscopy sputum cytology, CT guided FNAC

5. Mediastinoscopy and biopsy/ Combined EUS/

EBUS with guided FNAC

6. Metastatic workup – MRI scan brain, PET-CT scan.
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Pre-treatment pulmonary evaluation and management

are to be done in all patients treated with curative

intent

(i) Preoperatively diagnosed N2 disease

� Patients with clinico radiological N2 disease should

undergo mediastinoscopy for histological evidence

of N2 disease [3]. (Level Ib, Grade A)

� Patients should undergo multimodality treatment

protocols.

� Patients should be primarily treated with

neoadjuvant chemotherapy followed by surgery.

Four randomized trials have shown significantly

improved survival with neoadjuvant chemotherapy

compared to patients treated with surgery alone

[20-22]. (Level Ib, Grade A)

� Patients progressing on neoadjuvant

chemotherapy should be treated with definitive

chemoradiotherapy. (Level III, Grade B)

� Patients who do not progress on NACT and who

have resectable disease should be treated with

surgery provided they have adequate pulmonary

reserve. (Level III, Grade B)

� Patients with inadequate pulmonary reserve to

tolerate lung resection should be treated with

definitive chemoradiotherapy. (Level III, Grade B)

(ii) Surgically discovered N2 disease

� Patients with N2 disease detected on thoracotomy

should undergo lung resection provided the tumor

can be completely resected. (Level III, Grade B)
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� Systematic lymph node dissection should be done.

(Level III, Grade B)

� Adjuvant therapy should be administered. (Level

III, Grade B)

Adjuvant therapy

� Patients who have not received preoperative

chemotherapy should be given postoperative

chemotherapy

� There is a role of adjuvant radiotherapy in

completely resected N2 NSCLC. Subset analysis in

the PORT metaanalysis showed no difference in

survival; however, a large SEER database analysis

showed survival advantage with postoperative

radiotherapy in patients with N2 disease. (Level I,

Grade A)

� Adjuvant radiotherapy may be indicated in patients

with residual disease after surgery or positive

margins. (Level III, Grade B)

III. Patients with locoregionally advanced disease
(T4 and N3)

� Treatment of patients with T4 and N3 NSCLC is

predominantly non surgical. (Level III, Grade B)

Patients with good performance status should be
treated with combination chemo radiotherapy.

� Evidence from a meta analysis and 12 randomized

controlled trials show a survival benefit with

cisplatin-based chemotherapy and radical

radiotherapy compared to radiotherapy alone [23].

(Level Ia, Grade A)
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� Concurrent chemo radiotherapy is preferable to

sequential chemo radiotherapy [24]. (Level I,

Grade A)

� There is no difference between daily and weekly

chemoradiotherapy regimens. (Level Ia, Grade A)

� Cisplatin based chemotherapy regimens are better

than non-cisplatin based chemotherapy. (Level Ia,

Grade A)

� Patients who may not tolerate combination chemo

radiotherapy should be treated with radiotherapy

alone. (Level III, Grade B)

� Highly selected patients with stage III B disease

may benefit from surgery as part of multimodality

treatment protocols. (Level IV, Grade C)

Definitive radiotherapy doses for locally advanced
NSCLC.

Dose: 60Gy-64Gy / 30fr-32fr / 6-7 weeks with 6 mv

photons using conformal radiotherapy techniques.

Lung Dose: (Volume both lungs and subtract PTV) for

DVH calculation, To keep risk of Grade 2+ radiation

pneumonitis less than 20%. Aim: Mean Lung Dose <20

Gy,V20Gy<30-35% (concurrent chemoradiotherapy /

radiotherapy).

Besides the adequate pulmonary functions, volume of

tumor rather than size is a important factor for ability

to deliver curative radiotherapy. The efficacy of and

the ability to deliver curative radiotherapy safely may

not be known until a radiotherapy plan is generated

and DVHs assessed for organs at risk.
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Pneumonitis in Lung Cancer

Radiation pneumonitis is a dose-limiting toxicity for

patients undergoing concurrent chemoradiation

therapy (CCRT) for non-small cell lung cancer (NSCLC).

Symptomatic radiation pneumonitis is a clinically

important toxicity, occurring in 15%-40% of patients

receiving CCRT for NSCLC [25].

Pneumonitis risk is associated with the type of

chemotherapy regimen (taxanes), dosimetric

parameters, and patient age (>65). Fatal pneumonitis

is uncommon but is associated with large doses per

fraction, higher mean lung dose , large V20, and lower-

lobe tumors. In patients with poor pulmonary

functions, the risk of pneumonitis increases [26].

Care during Radiotherapy

1. Skin care and hygiene.

2. Adequate hydration especially patients on

concurrent chemoradiation.

3. Adequate nutrition –diet diary of patients food

intake.

4. Symptomatic treatment like analgesics for chest

pain and local anaesthetic agents for relieving

dysphagia.

Follow-up

1. First follow-up after 2 months of radiotherapy

treatment, with PET-CT for a response assessment

in patients treated with curative intent.

2. Detailed history and complete physical

examination at each follow-up.
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3. Detailed documentation of treatment related

toxicities.

IV. Patients with metastatic disease

The aim of treatment is palliation and prolongation of

survival. (Level Ia, Grade A)

� Patients with malignant pleural effusion should

be treated with pleurodesis [27]. Palliative

chemotherapy/Oral TKI should be given in

patients with good performance status [28]. (Level

III, Grade B)

� EGFR mutation analysis is the cornerstone of

treatment of Stage IV NSCLC. It has superseded

all other selection criteria like sex, ethnicity,

pathology and smoking status [29, 30].

� Patients with EGFR activating mutation should be

treated with Oral Tyrosine kinase Inhibitors(TKI)

until progression (Level Ia, Grade A)

� If EGFR mutation status is negative or unknown

and patient is ECO4 PS 0,1,2 platinum- based

combination chemotherapy should be

offered.(Level Ia, Grade A)

� Combination chemotherapy regimens are better

than single agent chemotherapy [31]. (Level Ia,

Grade A)

� Cisplatin-combinations have a higher response rate

and may improve overall survival when combined

with a third-generation agent, but have higher

toxicities [32]. The second agent should be a third

generation chemotherapy agent like docetaxel,
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paclitaxel, gemcitabine, pemetrexed, vinorelbine

and irinotecan. (Level Ia, Grade A))

� Elderly patients (> 70 years) or patients with ECOG

performance status 2 can be considered for

chemotherapy, either single agent or in selected

patients, combination chemotherapy. These

patients benefit from chemotherapy, although the

degree of benefit is less than for PS 0 and 1 patients

and toxic effects of chemotherapy are more [33].

� Patients with poor performance score (ECOG 3

and 4) should be treated with best supportive care

(BSC). (Level Ia, Grade A)

� In patients with non-squamous histology,

Pemetrexed based combination chemotherapy [34]

is the treatment of choice (Level Ib, Grade A).

� Patients with ALK gene rearrangement should be

treated with the ALK-TKI inhibitor Crizotinib

[35, 36]. ( Level III, Grade B)

� Bevacizumab can be added to carboplatin-

paclitaxel chemotherapy in the first-line setting,

except in patients with squamous histology, brain

metastases, clinically significant hemoptysis,

inadequate organ function, PS > 1, therapeutic

anticoagulation, uncontrolled hypertension or

clinically significant cardiovascular disease.

Bevacizumab can be continued until progression

of disease [37]. (Level Ib, Grade A))

� Bevacizumab can be dosed at 7.5 mg/kg or 15

mg/kg IV every 3 weeks. Bevacizumab 7.5 mg

has equivalent results to 15 mg [38]. (Level Ib,

Grade A)
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� Cetuximab can be added to cisplatin-vinorelbine

chemotherapy in the first-line setting, in patients

with EGFR-positive tumour as measured by IHC.

Cetuximab can be continued until progression of

disease [39]. (Level I, Grade A)

� In patients receiving first-line chemotherapy, 4 to

6 cycles of chemotherapy should be administered

[40]. (Level I, Grade A)

� Maintenance chemotherapy with either

pemetrexed [41] or oral tyrosine kinase inhibitor

[42] may prolong progression-free survival and can

be considered after completing first-line

chemotherapy. (Level I, Grade A)

� Painful bone metastases and metastases in weight-

bearing bones should be treated with palliative

radiotherapy [43]. (Level Ia, Grade A)

� Bisphosphonates may reduce adverse bone events

in patients with bone metastases [44]. (Level Ia,

Grade A)

� Highly selected patients with solitary brain [45],

adrenal [46] and lung [47] metastasis may benefit

from resection of the metastasis along with lung

resection. (Level IV, Grade C)

� In patients who have progressed after first-line

therapy, and who have adequate performance

status, second line therapy may be considered

including pemetrexed, docetaxel, erlotinib or

gefitinib [48, 49]. (Level I, Grade A)

� Second-line therapy can be continued as tolerated

until disease progression.
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� Patients who have progressed on second-line

therapy may be considered for erlotinib therapy,

if they have not received a prior oral tyrosine

kinase inhibitor [50]. (Level I, Grade A)

� Patients with intra-thoracic symptom may benefit

from palliative radiotherapy [51, 52] ( Level IIa,

Grade B).

Management of malignant pleural effusion
(unknown primary)

Workup includes

1. Clinical examination – look for primary in breast,

lungs, abdomen, pelvis; lymph node biopsy if

enlarged (lymphoma)

2. Chest X-ray

3. Pleural fluid cytology

4. Tumor markers – CEA, CA-125 (females) and CEA,

PSA (males)

5. Fiber optic bronchoscopy

6. Thoracoscopy – if pleural fluid cytology is negative

The best palliation for patients with malignant

pleural effusion with complete lung expansion

after chest tube drainage is pleurodesis [27].

� Talc has better results in pleurodesis than

bleomycin and tetracycline [27].

� Patients with incomplete lung expansion after

chest tube drainage may be treated with an

indwelling pigtail catheter or a pleuro

peritoneal shunt.
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Palliative chemotherapy/Oral TKI can be offered

depending on the EGFR mutation status. If mutation

status is unknown, palliative chemotherapy may be

offered to patients with good performance status [28].

Palliative Radiotherapy doses for locally advanced
/metastatic Lung cancer.

Thoracic Palliative Radiotherapy

KPS > 60%

30-39Gy / 10-13 fr / 2.5 weeks or 20Gy/5# over one

week.

KPS  60%

17 Gy/ 2 Fr / 1 week

Superior Vena Cava Syndrome

17 Gy/ 2 Fr / 1 week or 20Gy / 5 fr / 1 week

Metastatic Disease

Parenchymal Brain Metastases

With Good performance score;Whole Brain

Radiotherapy-30Gy / 10 fr / 2 weeks followed by boost

to gross lesion.

With Low performance score; Whole Brain

Radiotherapy- – 20Gy/5 fr / 1 week.

Spinal Cord Compression

30Gy / 10 fr / 2 weeks (or) 20Gy / 5 fr / 1 week (or)

16 Gy / 2 fr/ 1 week
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Painful bone metastases

6-8Gy / 1 fr

20Gy / 5 fr / 1 week in case of associated pathological

fracture or soft tissue mass.

Rarely, hemi-body irradiation may be used for /

disseminated bone metastases.

Endobronchial Radiotherapy

Indications – salvage treatment for recurrent / residual

endobronchial lesion.

7.5Gy / fr X 2 fr 1.2 weeks apart 1 cm off axis.

Side Effects and Complications

Bronchial stenosis and radiation bronchitis (around

25%)

Fatal hemoptysis (~10-20%), but increases with prior

RT, multiple brachy courses, longer segments of

treatment

B. Management of small cell lung cancer

Small cell lung cancer (SCLC) represents a distinct entity

that is biologically and clinically different from Non

Small cell Lung cancer. It is an aggressive cancer with

a rapid proliferation index thereby making it very

chemosensitive. SCLC is staged as per TNM staging

system for lung and pleural tumours, in the revised 7th

edition brought out by the IASLC staging project [2].

Though prognostically validated, this staging system

is too cumbersome for routine clinical application,

Therefore, for all practical purposes SCLC is staged
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according to the earlier IASLC staging system, into

Limited stage disease (LD) and Extensive stage disease

(ED).

Limited stage disease (LD) is defined as disease

restricted to one hemithorax, with or without

involvement of ipsilateral regional nodes including

hilar, mediastinal and supraclavicular. It also includes

involvement of contralateral mediastinal and

supraclavicular nodes and an ipsilateral pleural

effusion.

Disease more extensive than described above is

considered Extensive stage disease (ED).

I. Management of LD SCLC

Patients with LD SCLC are treated for potential cure

with chemoradiotherapy. The standard treatment of

LD SCLC is concurrent radiation therapy with cisplatin

based chemotherapy [53]. (Level IIa, Grade B)

Role of chemotherapy

SCLC are known to be chemosensitive tumours and

have shown good response rates with cisplatin based

chemotherapy. Current standard chemotherapeutic

protocol is to give 4-6 cycles of cisplatinum and

etoposide based regimen [54]. (Level IIa, Grade A))

However, even with this protocol- though response

rates were as high as 70-80% (including 50% complete

responses), most patients still die of tumour

progression/recurrence. Therefore, newer

chemotherapeutic regimens with dose intensification

were attempted [55, 56]. These showed very high
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toxicities with no documented significant increase in

survival in all phase II-III studies. (Level Ib, Grade A)

Role of Radiation therapy (RT) in LD SCLC

In patients treated with chemotherapy alone,

locoregional failure in the thorax occurs in upto 80%

of patients with SCLC. RT was accepted as a part of

combined modality approach as a result of 2 meta-

analyses which clearly showed an improvement in local

control with subsequent improvement in overall

survival [57].(Level Ia, Grade A). Thoracic RT should

be administered early, i.e during the 1st or 2nd cycle

of chemotherapy at curative doses to achieve increase

in the overall survival [58]. (Level Ib, Grade A)

Role of Surgery

Surgery plays a much less definitive role in SCLC as

compared to NSCLC [59].

The available data indicate that surgery can be useful

in T1, T2 tumours without nodal involvement. For small

lesions, surgery can also be considered as first line

treatment followed by chemotherapy. (Level IV,

Grade C)

Definitive radiotherapy doses for LD SCLC

Dose-50Gy-60Gy / 25fr-30fr / 5-6 weeks with 6 mv

photons using conformal radiotherapy techniques.

It is essential to keep the mean lung dose to less than

20 Gy, and V20 to less than 30% as well as esophageal

doses to minimum to decrease the risk of pneumonitis

and esophagitis. As mentioned earlier the efficacy of
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and the ability to deliver curative radiotherapy safely

may not be known until a radiotherapy plan is

generated and DVHs assessed for organs at risk.

In conclusion, the standard accepted treatment for LD

SCLC of the lung is concurrent chemoradiation

(platinum based) with emphasis on an early start of

thoracic radiation. Surgery has a small role to play in

small peripherally located tumours.

Role of Prophylactic Cranial Irradiation (PCI) in
SCLC

The central nervous system is a frequent site for

metastases in SCLC (about 50% of isolated metastases)

which results in significant morbidity. PCI should be

offered to all patients of limited stage disease SCLC

after the completion of course of chemoradiotherapy

except in patients who have progressed on

chemoradiotherapy and patients of extensive stage who

show good response to chemotherapy. [60]

In a meta-analyses performed by the Collaborative

Group, PCI showed an absolute increase of 5.4% in 3

year survivals with an increase of 8.8% in the disease

free survival. (Level Ia, Grade A). A recent meta-analysis

of sixteen randomized clinical trials, involving 1,983

patients, showed that PCI decreases mortality in patients

with SCLC, especially in those showing a complete

response after induction chemotherapy, regardless of

the stage of the disease [61]. (Level Ia, Grade A).

Radiation dose for PCI: 24.75Gy/11 fr/30Gy/15#.
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Studies have shown that there is no significant

reduction in the total incidence of brain metastases

after higher-dose PCI, but there is a significant increase

in mortality. PCI at 25 Gy should remain the standard

of care in limited-stage SCLC [62].

II. Management of extensive stage SCLC

Platinum based chemotherapy remains the mainstay
of management of ED SCLC.

Two meta-analyses have clearly indicated the superior
role of cisplatinum based chemotherapy regimens as
compared to other agents [63, 64]. (Level Ia, Grade A)

Carboplatin can also be used as an alternative to
cisplatin, with no difference in efficacy or toxicity [65].
The usual course of management is to give 4 cycles of
cisplatin/carboplatin with etoposide. There is no
evidence for the use of maintenance therapy in ED
SCLC outside of a trial setting. (Level Ib, Grade A).
Further, there is no evidence for the use of dose
intensification or change of chemotherapeutic agent.
Trials have shown no increase in survivals with the
above measures [66].

III. Management of refractory/relapsed ED SCLC

In spite of being very chemosensitive, the progression

free survival in ED SCLC after chemotherapy, is only 4

months. Most patients will relapse and the prognosis

of such patients is very poor [67].

For patients relapsing after 3 months from completion
of induction treatment the same protocol as induction
can be repeated. For patients who relapse within 3
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months of induction, or for refractory disease, 2nd
line chemotherapy should be given. (Level IV, Grade C)
Topotecan used as a single agent is at present the best
option available [68]. (Level Ib, Grade A)

Surgery plays no role in management of ED SCLC. In
all cases of ED SCLC supportive care should include,
radiation therapy for bony metastases and the
management of paraneoplastic syndromes.

In conclusion, as ED SCLC is a disease with a poor
prognosis to begin with and complete treatment will
increase survival to only 8-10 months, good patient
selection is of utmost importance. Age and performance
status form important patient selection criteria. In fit
patients, chemotherapy is the standard of care.

Role of screening in lung cancer

Screening for lung cancer is a volatile issue in

international medical forums and amongst the general

public. Six randomized controlled trials and a meta

analysis did not support frequent screening with chest

radiography or sputum cytology [69]. In fact, the ‘most

definitive’ Mayo Lung Project had a non-significant

higher mortality in the screened arm [70]. The

conundrum of improved survival and higher mortality

has been explained by lead-time bias, length-time bias

and overdiagnosis bias. Although many of these trials

have been criticized (predominantly by advocates of

screening) on grounds of inadequate study power and

imperfect methodology, it is clear that chest

radiography and sputum cytology have no role in

screening protocols.
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A recent randomized trial from the NCI, the National

Lung Screening Trial, showed data which demonstrated

a 20% reduction in lung cancer mortality and a 7%

reduction in all-cause mortality with low dose CT

screening compared to chest x-ray [71]. Based on the

results of this trial, the US Preventive Services Task

Force now recommends screening for high risk

individuals matching the eligibility criteria of the NLST

[72]. However, more data is awaited from several other

ongoing randomized trials evaluating the role of lung

cancer screening.

Current evidence does not support screening with chest

radiography or sputum cytology as an intervention to

reduce mortality from lung cancer. (Level Ia, Grade A)

There is a potential role for annual screening high-

risk smokers with low dose CT scans.

Pathology

Lung Biopsies

For small biopsies and cytology, it is recommended

that Non Small Cell Lung Cancer (NSCLC) should be

further classified as either adenocarcinoma or

squamous carcinoma wherever possible with the aid

of immunohistochemistry (one squamous carcinoma

marker - p63, CK5/6 or desmoglein and one

adenocarcinoma marker TTF1 or Napsin A with or

without mucin stain) and the term NSCLC - NOS

(not otherwise specified) should be sparingly used. [73]

The term “bronchioloaveolar carcinoma (BAC)” has

been discarded.Tumours showing bronchioloalveolar
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pattern on small biopsies should be called as

adenocarcinoma with lepidic growth pattern. [74]

Molecular testing in lung cancer

EGFR and ALK testing should ideally be performed

on all Non Small Cell Lung Cancers (NSCLC) that

contain an adenocarcinoma component (regardless of

histologic grade or histologic subtype). [75-78] This

test should not be performed forpure squamous

carcinoma, small cell carcinoma and pure

neuroendocrine carcinoma. Poorly differentiated

carcinomas which cannot be further classified should

be tested for EGFR and ALK. Age, sex and smoking

history are not sensitive enough to use for selection.

Formalin fixed paraffin embedded (FFPE) tissue is

adequate for real time polymerase chain reaction (PCR)

based EGFR testing and Fluorescent In-Situ

Hybridization(FISH) based ALK test [79]. The

pathologist will assess whether the tumour content is

adequate for performing these tests. The laboratory

procedures for these tests would be no different from

the other molecular tests performed in the laboratory.

The results should be conveyed in standard format.

Appendices

� Lung cancer management algorithm

� Pleural effusion management algorithm

� Synoptic pathology report
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GROSS DESCRIPTION

Specimen of ___________________________measuring

_____________cm.

The pleura is smooth and shiny / shows fibrous

thickening.

A ________________cm grey-white tumour is seen in

central / peripheral location. The overlying pleura

appears involved / uninvolved.

The bronchovascular resection margin is ______cm

and the parenchymal (stapled) resection margin is

______ cm away from the tumour.

The lung distal to the tumour appears unremarkable /

shows atelectasis involving / not involving the whole

lung.

Separate tumour nodules ________________________.

Nodes dissected from the hilum: ___ , the largest

measuring ___ cm. The cut surface is unremarkable /

grey-white.

Additional separately submitted lymph nodes:

Highest mediastinal (1)

Upper paratracheal (2)

Tata Memorial Centre

LUNG CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........

LUNG 1

APPENDIX : 3
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Prevascular & retrotracheal (3)

Lower paratracheal (4)

Aorto pulmonary window (5)

Para aortic (6)

Subcarinal (7)

Paraesophageal (8)

Inferior pulmonary ligament (9)

Hilar (10)

Interlobar (11)

Lobar (12)

Segmental (13)

Subsegmental (14)

Also received:

Sections:

Grossed by:

Tata Memorial Centre

LUNG CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........

LUNG 1
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HISTOLOGY

Specimen: ____________________________________

(post chemotherapy / radiotherapy).

____________________________________  carcinoma.

Squamous carcinoma in-situ is seen / not seen.

The visceral pleura is involved / not involved.

The parietal pleura is involved / not involved.

The chest wall is involved / not involved.

Lymphovascular invasion is seen / not seen.

The bronchial, vascular and parenchymal cut margins

are free of tumour and atypia.

The adjacent lung is unremarkable / shows emphysema

/ interstitial fibrosis / atelectasis.

Hilar lymph nodes along with the specimen:

Tata Memorial Centre

LUNG CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........

LUNG 1
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Additional lymph nodes:

Highest mediastinal (1)

Upper paratracheal (2)

Prevascular & retrotracheal (3)

Lower paratracheal (4)

Aorto pulmonary window (5)

Para aortic (6)

Subcarinal (7)

Paraesophageal (8)

Inferior pulmonary ligament (9)

Hilar (10)

Interlobar (11)

Lobar (12)

Segmental (13)

Subsegmental (14)

Tata Memorial Centre

LUNG CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........

LUNG 1
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Impression:

Left / Right _____________________________________

(Post-Chemotherapy / Post – Radiotherapy) :

____________________________________________________________

Signature:

Registrar: Consultant: Date:

TNM 7 (For small cell carcinoma, non-small cell

carcinoma and carcinoids)*

T1 < 3cm

T1a < 2cm

T1b > 2 – 3 cm

T2 Main bronchus > 2cm from carina, invades visceral

pleura, partial atelactasis

T2a > 3 – 5 cm

Tata Memorial Centre

LUNG CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........

LUNG 1
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Tata Memorial Centre

LUNG CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........

LUNG 1

T2b > 5 – 7 cm

T3 > 7 cm; chest wall, diaphragm, pericardium,

mediastinal pleura, main bronchus < 2cm from carina,

total atelectasis, separte nodule(s) in same lobe.

T4 Mediastinum, heart, great vessels, carina, trachea,

oesophagus, vertebra; separate tumour nodule(s) in a

different ipsilateral lobe

N1 Ipsilateral peribronchial, ipsilateral hilar

N2 Ipsilateral mediastinal, subcarinal

N3 Contralateral mediastinal or hilar, scalene or

supraclavicular

M1a Separate tumour nodule(s) in a contralateral lobe;

pleural nodules or malignant pleural or pericardial

effusion

M1b Distant metastasis

* American Joint Committee on Cancer: AJCC Cancer

Staging Manual. 7th ed. New York: Springer; 2009.
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2. Esophageal Cancer

Esophageal cancer is the eighth most common cancer
in the world. There has been a significant increase in
the incidence of esophageal cancer world over,
particularly adenocarcinoma. Significant regional
variation exists in incidence and pathology of
esophageal cancer. Countries with a higher human
development index (HDI) have a lower incidence of
esophageal cancer [1], but higher proportion of
adenocarcinoma. In the US the incidence of
adenocarcinoma of the esophagus has increased by
400% over the past 25 years [2]. Countries with a low
HDI like India have a high incidence of esophageal
cancer with higher proportion of squamous cancers
[3]. At the Tata Memorial hospital, between 1200-1300
patients of cancer oesophagus are registered every year.
Unlike in the west, the majority of these are squamous
carcinoma.

India has an age standardized incidence rate (ASR) of

6.5 per 100,000 population for males and 4.2 per

100,000 population for females. This translates into

approximately 47,000 new cases each year and 42,000

deaths [4].
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Major risk factors for squamous cell carcinoma include

poor nutritional status, low intake of fruits and

vegetables, drinking beverages at high temperatures,

excessive tobacco and alcohol consumption [5]. Risk

factors for adenocarcinoma include smoking, being

overweight and chronic gastro-esophageal reflux

disease (GERD) which can lead to Barrett’s esophagus.

Adenocarcinoma of the esophagus has been increasing

in many countries in northern Europe and in the USA

due to increasing prevalence of risk factors like obesity

and GERD [6, 7]. Squamous carcinoma, common in

Asian countries is probably related to tobacco and

alcohol consumption. The standard treatment of

operable oesophageal cancer in the absence of medical

contraindications is surgery. Radiation, chemo-radiation

for definitive treatment and combination of radiation

and chemotherapy with surgery are other treatment

options.

Barrett’s esophagus (BE) is defined as the replacement

of distal esophageal squamous mucosa with metaplastic

columnar epithelium [8]. Presently, intestinal metaplasia

is required for the diagnosis of BE because it is the

only well documented type of esophageal columnar

epithelium that clearly predisposes to malignancy [9].

BE is strongly associated with gastroesophageal reflux

disease (GERD) [10, 11] and is more common in

developed countries, affecting 2% of the population,

and this incidence is increasing in developing countries

[12]. The main concern with BE is the associated

increased risk for esophageal adenocarcinoma (EA).
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Risk of esophageal adenocarcinoma in Barrett’s

Esophagus is higher as compared with the risk in the

general population, the relative risk of EA among

patients with BE is 11.3 (95% CI, 8.8 to 14.4). The

absolute annual risk of EA is 0.12% (95% CI, 0.09 to

0.15) in BE and this is much lower than the previously

assumed risk of 0.5% [13]. Screening is not

recommended to the general population with GERD

for Barrett’s esophagus [14].

Staging

TNM staging is one of the most important and reliable

prognostic variables. Staging of cancer is important

for uniform reporting and comparison of results from

various centres. It also determines whether the intent

of treatment is curative or palliative. It is based on

clinical examination and information obtained by

imaging: CT scan/ PET-CT and/or endoscopic

ultrasonography (EUS).

The 7th edition of the AJCC TNM classification (Table 1)

came into effect from 2009.

Some of the key modifications [15] are:

1. Inclusion of gastroesophageal junction tumours

and tumours in the proximal 5 cm of the stomach

extending into the esophagus

2. T4 is subclassified as T4A (resectable cancer

invasion) and T4B (unresectable cancer invasion.

3. N is subclassified based on the number of positive

regional lymph nodes (N1: 1 to 2 nodes; N2: 3 to

6 nodes; and N3:  7 nodes).
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4. M classification is redefined based on the presence

of distant metastasis, and the term non-regional

lymph node is eliminated.

5. Histologic grade and tumor location are

incorporated

6. Separate stage grouping for adenocarcinoma and

squamous carcinoma

The new staging system has shown remarkable

homogeneity within stage groups and excellent

separation of survival curves between stages. However

the present system may not be ideal for baseline clinical

staging or staging of patients who have undergone

preoperative therapy. This is because of the emphasis

on nodal count rather than anatomic location and the

introduction of histological grading. However in terms

of prognostication the 7th edition is superior to the 6th

edition [15]. Patients with regional and/or celiac axis

lymphadenopathy should not necessarily be

considered to have unresectable disease due to

metastases. Complete resection of the primary tumour

and appropriate lymphadenectomy should be

attempted whenever possible.
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Table 1a. Esophageal Squamous Cell Cancer

TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis High-grade dysplasia

T1 Tumor invades lamina propria, muscularis mucosae,
or submucosa

T1a Tumor invades lamina propria or muscularis
mucosae

T1b Tumor invades submucosa

T2 Tumor invades muscularis propria

T3 Tumor invades adventitia

T4 Tumor invades adjacent structures

T4a Resectable tumor invading pleura, pericardium, or
diaphragm

T4b Unresectable tumor invading other adjacent
structures, such as the aorta, vertebral body, and
trachea

Regional lymph nodes (N)

NX Regional lymph node(s) cannot be assessed

N0 No regional lymph node metastasis

N1 Metastasis in 1-2 regional lymph nodes

N2 Metastasis in 3-6 regional lymph nodes

N3 Metastasis in 7 or more regional lymph nodes

Distant metastasis (M)

M0 No distant metastasis

M1 Distant metastasis

Histologic grade (G)

GX Grade cannot be assessed—stage grouping as G1

G1 Well differentiated

G2 Moderately differentiated

G3 Poorly differentiated

G4 Undifferentiated—stage grouping as G3 squamous
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Table 1b. Esophageal Squamous Cell Cancer

Anatomic stage/prognostic groups

Stage T N M Grade Tumor

location

0 Tis N0 M0 1, X Any
 (HGD)

IA T1 N0 M0 1, X Any

IB T1 N0 M0 2-3 Any

T2-3 N0 M0 1, X Lower, X

IIA T2-3 N0 M0 1, X Upper, middle

T2-3 N0 M0 2-3 Lower, X

IIB T2-3 N0 M0 2-3 Upper, middle

T1-2 N1 M0 Any Any

IIIA T1-2 N2 M0 Any Any

T3 N1 M0 Any Any

T4a N0 M0 Any Any

IIIB T3 N2 M0 Any Any

IIIC T4a N1-2 M0 Any Any

T4b Any M0 Any Any

Any N3 M0 Any Any

IV Any Any M1 Any Any
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Table 2a. Esophagogastric Junction

Adenocarcinoma

Primary tumor (T)

TX Primary tumor cannot be assessed
T0 No evidence of primary tumor
Tis High-grade dysplasia
T1 Tumor invades lamina propria, muscularis mucosae,

or submucosa
T1a Tumor invades lamina propria or muscularis

mucosae
T1b Tumor invades submucosa
T2 Tumor invades muscularis propria
T3 Tumor invades adventitia
T4 Tumor invades adjacent structures
T4a Resectable tumor invading pleura, pericardium, or

diaphragm
T4b Unresectable tumor invading other adjacent

structures, such as the aorta, vertebral body, and
trachea

Regional lymph nodes (N)

NX Regional lymph node(s) cannot be assessed
N0 No regional lymph node metastasis
N1 Metastasis in 1-2 regional lymph nodes
N2 Metastasis in 3-6 regional lymph nodes
N3 Metastasis in 7 or more regional lymph nodes

Distant metastasis (M)

M0 No distant metastasis
M1 Distant metastasis

Histologic grade (G)

GX Grade cannot be assessed—stage grouping as G1
G1 Well differentiated
G2 Moderately differentiated
G3 Poorly differentiated
G4 Undifferentiated—stage grouping as G3 squamous
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Table 2a. Anatomic stage/prognostic groups

Stage T N M Grade

Stage T N M Grade

0 Tis (HGD) N0 M0 1, X

IA T1 N0 M0 1-2, X

IB T1 N0 M0 3

T2 N0 M0 1-2, X

IIA T2 N0 M0 3

IIB T3 N0 M0 Any

T1-2 N1 M0 Any

IIIA T1-2 N2 M0 Any

T3 N1 M0 Any

T4a N0 M0 Any

IIIB T3 N2 M0 Any

IIIC T4a N1-2 M0 Any

T4b Any M0 Any

Any N3 M0 Any

IV Any Any M1 Any

Investigations

Diagnostic Investigations

1. Barium Swallow (optional): This continues to be

the first investigation in majority of patients

presenting with dysphagia. It gives information

regarding
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i. Site

ii. Length of lesion

iii. Morphology (Proliferative/Stricturous/

ulcerative or combination)

iv. Extra esophageal spread (axis deviation,

sinuses and fistulation)

However, its clinical utility is questionable as a

diagnostic tool as all patients with dysphagia warrant

an upper gastrointestinal endoscopy regardless of the

barium swallow. More importantly, there is a danger

of a ‘normal’ barium swallow missing early esophageal

cancers. It does not give any additional information

beyond what would be obtained from a good

endoscopy.

2. Esophagoscopy: Fiberoptic esophagoscopy is

essential for biopsy/cytology.

Staging Investigations [16]

� PET-CECT

� CECT Thorax and abdomen

� Endoscopic Ultrasonography (EUS)

� Fibre optic bronchoscopy (in selected cases)

CT scan and EUS are complimentary for assessing the
lateral extension of disease and lymph node status.
EUS scores over CT scan in assessment of the depth of
tumour invasion, particularly in early cancer, and status
of regional lymph nodes. However, in stricturous
lesions, EUS may not always be possible. CT scan is
equally accurate in assessment of T3/T4 lesions;
abdominal CT scan additionally can screen liver and
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coeliac lymph nodes. Bronchoscopy is an essential
non-invasive investigation for assessing the tracheo-
bronchial tree for early or frank invasion. It is
recommended prior to surgery or radiation for upper
and mid esophageal disease.

Role of EUS

� EUS is used for refining locoregional staging and

hence should be employed after exclusion of

distant metastasis. EUS should be performed by

experienced endosonographers performing at least

at least 100 staging examinations annually [17, 18].

(Level 2, Grade B)

� Assessment of stenosed tumors should be done

using the slim blind tapered probe positioned over

a guidewire [19]. The use of High frequency EUS

catheter probes (20-30 Mhz) increases the accuracy

for T1 and T2 tumors [20]. (Level 2, Grade B)

� For T4 stage, EUS had a pooled sensitivity of 92.4%

and specificity of 97.4%.With EUS guided FNA,

the sensitivity of EUS to diagnose N stage cancer

improved from 84.7% to 96.7%, while the

specificity of EUS improved from 84.6% to 95.5%

[21].

� Residual inflammation, edema and fibrosis after

chemotherapy and radiation makes EUS

performance lower for both T and N staging for

re-staging after neo-adjuvant therapy as compared

to primary stage evaluation. The T stage accuracy

ranges from 27-82% and N stage accuracy ranges

from 38 to 73% [22] (Level 2, Grade B).
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� Accuracy of EUS for more than 50% regression in

the tumor’s maximum transverse cross sectional

area after 18 days post therapy has been used as

a marker of response to chemotherapy and

chemoradiation and correlates with pathological

regression [23, 24] (Level 2, Grade C)

Role of PET-CECT

Staging

Positron Emission Tomography (PET) provides

incremental staging information and can lead to

management change in a significant number of patients,

especially when combined with CT scan (PET-CT) [25].

PET can avoid potentially futile thoracotomies by

detecting metastatic disease not diagnosed on

conventional staging procedures [26]. It should be a

part of the diagnostic algorithm in esophageal cancer

staging. (Level of evidence: II, Relevance of test –

Appropriate, Hierarchy of diagnostic accuracy- Level

4).

[For Relevance of test and Hierarchy of diagnostic

accuracy criteria- see appendix.]

Assessment of response to treatment and
prognostication

Patients who respond to induction therapy have a

significantly improved survival, compared with patients

who do not respond to the therapy. Therapy response

can be assessed with 18F-FDG PET late, that is, after

completion of therapy, and early during the course of

therapy [27].
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Single-center studies investigating response assessment

in patients with esophageal cancer have provided

promising results. Early metabolic response evaluation

is fairly accurate, and shows the feasibility of a PET-

guided treatment algorithm [28]. (Level of evidence:

II, Relevance of test – Appropriate, Hierarchy of

diagnostic accuracy- Level 4).

Thoracoscopy and laparoscopy for staging has been

investigated and have reported increased rate of

detecting advanced disease, positive lymph nodes and

metastatic disease than non-invasive staging modalities

[29]. (Level IIb, Grade B).

Functional evaluation:

2D ECHO

PFT + DLCO

A detailed functional evaluation is mandatory for all

patients planned for radical treatment (Surgery/

Chemoradiotherapy) and those who have

compromised cardiac or pulmonary function. Forced

expiratory volume in 1 second (FEV1) and Diffusion

Capacity of the lung for Carbon Monoxide (DLCO)

have been shown to be independent predictors of

pulmonary complications after esophagectomy [30].

Patient optimization

1. Oral hygiene

2. Nutritional assessment for all patients.

3. Enteral feeding as route of choice for patients at

risk of malnutrition.
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4. Pulmonary rehabilitation for all patients planned

for radical treatment/ those with compromised

lung function. Adequate pulmonary rehabilitation

has been shown to significantly decrease the rate

of postoperative pulmonary complications after

esophagectomy [31].

Principles of management

Factors deciding treatment

� Location of the disease

� Stage of the disease

� Performance status of the patient

The preferred treatment of carcinoma of the cervical

oesophagus is concomitant chemoradiotherapy or

radical radiotherapy.

Treatment recommendations

� In lesions within 5 cm of the cricopharynx,

concurrent, radical chemoradiation is the preferred

therapeutic strategy to surgery [32] (level 3,

Grade B)

� Surgery is the most effective treatment for

resectable esophageal cancer in the middle and

lower third and esophagogastric junction [33]

(Level Ib, Grade A)

� Early stage lesions can be treated with a single

modality - Endoscopic mucosal resection [34] (T1m

N0)/ Surgery (T1/T2,N0) / Surgery (T1/T2,N0) [35].

(Level 3, Grade B)
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� Locally advanced disease (T3/T4a/ Node positive)

should receive multimodality treatment.

Neoadjuvant chemotherapy/ Neoadjuvant

chemoradiotherapy followed by surgery have

superior outcomes to surgery alone. There is

insufficient evidence to strongly suggest one of

the neoadjuvant treatment strategies. (Level I,

Grade A).

Patients with metastatic disease should receive

treatment which best palliates their symptoms –

Palliative radiotherapy/ Esophageal stenting/ palliative

chemotherapy. (Level 2, Grade B)

Pre requisites for surgery

� Performance status ECOG 0, 1

� Adequate cardiopulmonary reserve

� Potentially resectable lesion on available

investigations

Indications for Surgery

a. Early stage disease T1/T2, N0

b. Locally advanced disease T3/T4a, N+ following

neoadjuvant treatment

c. Residual disease following chemoradiation if

disease is resectable and patient is in good

performance status

d. Local recurrence following radical chemoradiation

if there is no evidence of distant disease and patient

is in good performance status
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Principles of surgery

General

� Achieve a longitudinal margin of at least 5cm

proximally [36] and distally [37] from the primary

tumour

� Achieve a free circumferential radial margin – No

tumour at the cut margin [38]

� Two field lymphadenectomy should be performed.

More extensive lymphadenectomy (Three field/

En bloc) may be considered where multiple lymph

node fields are involved. However, there is no

evidence currently supporting their routine use.

� Minimum lymph node yield of 15 should be

achieved [39] to be considered as adequate staging.

� The approach for esophagectomy should be

chosen based on

a. Location of tumour

b. Ability to achieve negative margins and

adequate lymphadenectomy

c. Least morbidity while not compromising on

oncological resection.

d. Expertise and experience of the operating

surgeon

Principles of Surgery

Surgical Approach

� Lesions involving the middle third of the

esophagus are best treated by trans thoracic total

esophagectomy with cervical esophagogastric
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anastomoses. This approach provides the best

access for both resection of the primary and

lymphadenectomy [40].

� Lesions involving the lower third of the esophagus

and esophagogastric junction can be resected

through different approaches. Transthoracic,

Transhiatal, Left thoraco abdominal and Ivor Lewis

are acceptable approaches [41]

� A randomized trial comparing transhiatal

esophagectomy to transthoracic esophagectomy

and lymphadenectomy for adenocarcinoma of the

oesophagus did not find difference in median

overall and disease free survival between the two

procedures [42]. However, there was a trend

towards superior long term (5-year) survival, not

reaching statistical significance, in favour of

transthoracic esophagectomy (Level Ib, Grade B).

� Similarly a randomized trial comparing trans

abdominal transhiatal resection with left

thoracoabdominal approach for esophagogastric

junction tumours with extension < 3 cm into the

esophagus failed to show a survival advantage

with a left thoracoabdominal approach [43]. (Level

Ib, Grade B).

� The published meta analysis of over fifty trials

(both prospective and retrospective) comparing

transhiatal to transthoracic esophagectomy did not

find any difference in the overall survival but the

randomized and prospective comparative studies

within the meta-analysis showed a significant
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difference favouring transthoracic resection. [44].

(Level IIc, Grade C).

� In a systematic review consisting of 10 case-control

studies comparing open to MIE (minimally invasive

surgery), blood loss for MIE (compared to open

esophagectomy) was uniformly lower in all

studies, whereas hospital and ICU length of stay,

total complication rate, and pulmonary

complications were significantly lower with MIE

in most studies [45]. (Level 2, Grade B)

� The first multicentric randomized trial comparing

open versus minimally invasive esophagectomy

demonstrated a reduction of almost 30% in

pulmonary complications in the minimally invasive

group [46]. (Level Ib, Grade B)

However, in view of the lack of strong evidence

favouring a particular approach, the preferred surgical

approach will continue to be biased by surgeons’

choice and experience.

Extent of lymphadenectomy

Lymph node metastasis is one of the most important

prognostic factors for carcinoma of the oesophagus.

� Three field lymph node dissection (lower cervical,

mediastinal and abdominal) is reported to improve

survival without significantly increased procedure

related morbidity and similar mortality [47, 48, 49].

(Level IIa, Grade B).

� However, most reported studies are small or have

compared results with historical controls. A large

nationwide survey from Japan showed benefit with
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three field lymphadenectomy (Level IIa, Grade

B) [50].

� The only randomized trial of over 60 patients

reported 18% improved survival with three field

lymph node dissection, which however did not

reach statistical significance because of the small

number of patients, [51]. (Level Ib, Grade B).

� Extensive lymph node dissection provides

‘accurate nodal staging’ resulting in stage migration

and apparent ‘improvement in survival [52].

� In absence of conclusive Level I evidence, the

advantage of three field lymph node dissection

over the conventional limited lymph node

dissection remains speculative. In fact, an

adequately powered randomized trial could

answer the question regarding the importance of

lymph node dissection in management of

carcinoma oesophagus.

Surgical reconstruction

� Stomach is the preferred conduit for reconstruction

[53], if stomach is unavailable, colon or jejunum

may be considered.

� If stomach is used as conduit, a pyloric drainage

procedure should be considered [54] (Level I,

Grade A). This has been shown to decrease

pulmonary complications, especially aspiration.

� Route of reconstruction – Posterior mediastinum

or retrosternal are associated with similar

perioperative outcomes and conduit function [55].

(Level 1, Grade A)
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� Stapled and handsewn anastomoses have similar

leak rates but (end to end anastomosis) staplers

have a higher rate of anastomotic strictures. [56].

(Level 1, Grade A).

Definitive radiation and chemo-radiation

therapy

Concurrent chemoradiation is superior to radiation

alone (Level IA, Grade A). Two published (RTOG and

ECOG) randomized trials have reported better overall

survival with concomitant chemo-radiation than

radiation therapy alone [57]. However, increasing the

dose of radiation therapy (50.4 versus 64.8) in

concomitant chemo radiotherapy setting did not result

in increased survival (Inter Group trial) [58].

� Meta analysis of 13 trials combining radiation with

chemotherapy published in the Cochrane library

has reported an absolute reduction in the mortality

and local recurrence rate of 7% and 12%

respectively in favour of combination therapy, at

the cost of increased life threatening toxicities

(Level Ia, Grade A) [59].

� Two trials comparing surgery to radiation alone

have reported better survival with surgery (Level

Ib, Grade A) [60].

Based on the available evidence, if a patient is to be

treated with definitive non-surgical treatment, it should

be concomitant chemoradiotherapy, provided

performance status is optimal. However, the issues of

radiation volumes (margins to the gross tumor, elective

nodal irradiation), total doses and optimal concurrent
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chemotherapy schedule still remain a matter of debate,

with most practice being dictated by individual

philosophy. If chemoradiation is used, 5FU with

Cisplatin has the maximum evidence but due to logistic

reasons, taxane with platinum is commonly used [61, 62].

(Level II b, Grade B)

Radiotherapy technique: Conventional or 3DCRT are
acceptable standards for radiation therapy. IMRT with
IGRT maybe especially useful for GE junction tumors

Neo-adjuvant therapy

Pre-operative radiotherapy

A meta analysis as well as the five published
randomized trials comparing preoperative radiation
therapy to surgery alone have not shown benefit of
pre operative radiation over surgery alone [63]. (Level
Ia, Grade A)

Pre-operative concomitant chemo-radiation

There are three major trials and several smaller trials

comparing preoperative concomitant chemoradiation

to surgery alone. Of these, one trial has shown

statistically improved survival with chemoradiation [64].

� Meta analysis of pre operative chemoradiation and

surgery to surgery alone (nine trials) has reported

improved 3-year survival and reduced loco-

regional recurrence [65-68]. (Level Ia, Grade A).

However, combination treatment is associated with

trend towards increased treatment related

morbidity and mortality.
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� A recent randomized controlled trial (CROSS)

comparing surgery alone to neoadjuvant

chemoradiotherapy followed by surgery showed

improved R0 resection, pathological response and

significantly improved survival (49.4 versus 24

months) in the neoadjuvant group, while the post-

operative complications and mortality were similar

in both groups [69]. (Level 1, Grade A)

Pre-operative chemotherapy

There are two major and several smaller published

trials of pre-operative chemotherapy in the

management of carcinoma of the oesophagus. The

two large trials reported results, which are discordant.

� The Intergroup trial of 440 patients reported by

Kelsen et al observed no improvement in survival
with pre operative combination of cisplatin and
fluorouracil among patients with adenocarcinoma
or squamous cell carcinoma of the oesophagus

[70].

� The MRC trial of 802 patients published more
recently reported improved survival with two
cycles of cisplatin and fluorouracil without

additional serious events [71].

� The meta analysis of all trials concludes that
preoperative chemotherapy plus surgery appears
to offer a survival advantage at 3, 4, and 5 years,
which is significantly superior to surgery alone
for resectable thoracic esophageal cancer of any
histologic type. The number needed to treat for
one extra survivor at five years is eleven patients

[72].



75

An updated meta-analysis in 2011 looked at

neoadjuvant therapy given to over four thousand

patients with esophageal carcinoma, and found strong

evidence for survival benefit with neoadjuvant

chemoradiotherapy and neoadjuvant chemotherapy

over surgery alone [73]. (Level 1, Grade A). A clear

advantage of neoadjuvant chemoradiotherapy over

chemotherapy has not been established.

In patients with operable gastric or lower esophageal

adenocarcinomas, a perioperative regimen of ECF

(Epirubucin ,5 FU, Cisplatin) decreased tumor size and

stage and improved progression-free and overall

survival as compared to patients who underwent

surgery alone [74]. (Level 1, Grade A).

Chemotherapy regimens commonly evaluated in

clinical trials are 5FU /Cisplatin and ECF (Epirubicin,

5FU and Cisplatin) [75]. (Level Ia, Grade A). But due

to logistics of administration, taxane and platinum

based chemotherapy is commonly used [76]. (Level

IIb, Grade B)

Post-operative radiotherapy

Three trials have compared surgery and postoperative

radiation to surgery alone.

� The Chinese trial of 495 patients observed

improved 5-year survival in patients with positive

lymph nodes and stage III disease receiving

postoperative radiation. However, the difference

in the overall survival between the two groups

was statistically not different [77].
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� The meta analysis of all three trials also does not

show benefit of postoperative radiotherapy [78].

Therefore, in the absence of Level I evidence

postoperative radiotherapy is indicated only for

patients with positive margin and residual disease.

� For lower third and GE junction adenocarcinomas

with the multiple lymph nodes, positive margins,

T3 tumors; adjuvant CTRT maybe considered with

the increased incidence of treatment related

toxicity [79]. (Level 1, Grade A).

Postoperative chemotherapy

Phase III trials of surgery and post operative

chemotherapy have not reported survival benefit over

surgery alone.

� A Phase III study by Japanese Clinical Oncology

Group (JCOG) reported better disease free survival

at 5-year with post operative chemotherapy;

however there was no difference in the overall

survival [80]. (Level Ia, Grade A).

� In adenocarcinoma of the cardio oesophageal

junction (and stomach) postoperative chemo-

radiotherapy is shown to improve the median

overall survival [79]. (Level Ib, Grade A).

� Similarly, another randomized trial (MAGIC)

showed superior disease free and overall survival

with perioperative (three cycles pre and three

cycles post operative) chemotherapy over surgery

alone for lower esophageal and GE junction

cancers [81]. (Level 1, Grade A)
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� Thus in patients with adenocarcinoma of the cardia

having good performance status, perioperative

chemotherapy or postoperative chemo-radiation

should be the standard of care [79, 81]. (Level 1,

Grade A).

Principles of radiation therapy

Radical radiotherapy

The inclusion criteria are:

- All lesions in upper / mid / lower esophagus

- Lesion< than 5 cm length (preferred for RT alone)

- Histologically proven esophageal carcinoma

- Karnofsky Performance Status (KPS) of > 60%

- Metastatic work - up negative (No palpable S/C

nodes, Bronchoscopy & USG abdomen normal).

External beam radiotherapy (EBRT) alone

Dose : 60 - 64Gy / 30 - 32 fractions, with reducing

fields, conventional fractionation

Portal design :

Extended field: esophageal lesion including the lymph

drainage areas, with 5 cm margin on either side upto

39.6Gy / 22 fractions/ 4.5 weeks

Reduced fields/ boost: Lesion with 3 cm. margins,

reducing portals, upto 60 - 64Gy / 30 - 32 fractions

External beam radiotherapy and

brachytherapy

When feasible, external Radiotherapy can be combined

with Intraluminal radiotherapy (ILRT) as a boost
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(esp when the treatment is radiotherapy alone). ILRT

is usually avoided with concurrent chemotherapy.

Dose of EBRT : 50.4Gy / 28 fractions with reducing

fields.

ILRT Boost : 6Gyx 2fractions, high dose rate (HDR),

one week apart or single fraction 20Gy low dose rate

(LDR).

Concomitant chemo-radiation regimen

1. 50Gy in 25 fractions over 5 weeks, plus cisplatin

75-100 mg/m2 intravenously on the first day of

weeks 1, 5, 8, and 11, and fluorouracil, 750-

1000mg/m2 per day by continuous infusion on

the first 4 days of weeks 1, 5, 8, and 11 - RTOG

regimen [57].

2. Other concurrent chemo radiation regimen

includes Paclitaxel 50 mg/m2 and carboplatin at

AUC 2 weekly for 5 to 6 weeks - CROSS regimen

[69].

Principles of Chemotherapy

Neoadjuvant chemotherapy protocols

� Cisplatin 80 mg/m(2) by infusion over 4 h plus

fluorouracil 1000 mg/m(2) daily by continuous

infusion for 4 days every 3 weekly for 2 cycle -

MRC protocol [71].

� Cisplatin, at a dose of 100 mg per square meter of

body-surface area, given as a rapid intravenous

infusion after pre hydration on day 1 followed by

5- fluorouracil administration at a dose of 1000 mg

per square meter as a continuous infusion from
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day 1 through day 5 (120 hours) of each cycle.

The cycle to be repeated beginning on days 29

and 58. Surgery performed two to four weeks after

chemotherapy - Intergroup trial 011 [70].

� When Platin and Taxane based neo-adjuvant

chemotherapy is used we commonly use Cisplatin

75 mg/m2 and Paclitaxel 175 mg/m2 every 3 weekly

for 3 cycles [82, 83] or docetaxel 75mg/m2, Cisplatin

75 mg/m2 on day 1 and 5FU750 mg/m2 day 1 to

day 5 as a continues infusion every 3 weekly for

3 cycles.

Palliative treatment

If the general condition is good,

1. Relief of dysphagia by placement of esophageal

stent alone, preferably self expanding metallic stent

as these are easy to deploy.

2. Radiation therapy with intubation if associated with

significant dysphagia

3. Intraluminal radiation therapy alone.

4. Endoscopic laser destruction of tumour or

electrocoagulation.

Palliative radiotherapy

The intent of treatment is to achieve quick and good

palliation in the form of relief of dysphagia and pain.

The inclusion criteria are :

- Lesions in upper / mid / lower esophagus

- Lesion < 10 cm long on barium swallow and

esophagoscopy
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- Histologically proven esophageal carcinoma

- Karnofsky performance status (KPS) of > 50%

- Recurrent / metastatic disease.

� Dose (EBRT): 3000cGy /10 fractions /2 weeks

Portal : Esophageal lesion with 3 cm margin

Evaluation and response assessment is done

after 2 weeks and further external

Radiotherapy or Brachytherapy boost may be

delivered.

� Reduced field / boost: 2000cGy/10# / 2 weeks,

using oblique portals.

� Palliative radiation can also be delivered in

the form of ILRT alone or in combination with

EBRT. Suggested dose per fraction: 8Gy, in

2fractions, one week apart.

� There is no difference in local control or

survival between high dose rate

brachytherapy compared with external beam

radiation.

� Various schedules of brachytherapy have been

compared and two fractions of 8Gy are found

to be equivalent to three fractions of 6 Gy

[84]. (Level 1, Grade A).

� Addition of EBRT to ILRT improves the

dysphagia free survival [85]. (Level1, Grade

A)

Palliative chemotherapy

In advanced adenocarcinoma of esophagus palliative

chemotherapy improves survival as compared to best

supportive care [86]. (Level I a, Grade A).
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Targeted therapy with Trastuzumab along with

chemotherapy in Her-2 positive metastatic

gastroesophgeal cancer has improved survival [87].

(Level I b, Grade A)

Palliative combination chemotherapy has been used

in advanced oesophageal cancers. Multiple regimens

have been used. Chemotherapy relieves dysphagia in

majority of patients with dysphagia relief ranging from

64% to 90% with duration of dysphagia relief ranging

from 5.6 months to 9.3 months. There is no trial to

show that chemotherapy prolongs survival [88].(Level

II b, Grade C) [89]

If the general condition is poor with limited life

expectancy

1. Nasogastric tube placement for feeding if possible.

2. Supportive care.

Treatment of esophageal fistula

� Esophageal intubation with stent.

� Oesophageal and tracheal/bronchial stent

placement (double stenting) when possible if the

fistula is large or if the tracheal lumen is

compromised.

Treatment of recurrent disease

� Salvage surgery for localized resectable failures.

� Palliative treatment or supportive care alone as

described before.

� Locoregional chemoradiotherapy for localized

failures post surgery
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Conclusion

The incidence of cancer oesophagus is rising. However,

majority of patients are still diagnosed in advanced

stage of disease. The existing management approaches

yield 5-year survival of between 5% and 30%. Hence

there is an urgent need for more multimodality

management protocols to improve the existing dismal

survival for patients with esophageal cancer.

Appendices

� Esophageal cancer treatment algorithm

� Appropriateness of diagnostic test

� Level of Heirachy

� Synoptic pathology report
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Definitions of the appropriateness criteria for the
use of PET

(IAEA HUMAN HEALTH SERIES- 2009)

The use of PET for clinical indications can be considered

appropriate, potentially appropriate, possibly appropriate

or inappropriate. The appropriateness criteria for the

usefulness of PET are defined as follows:

Appropriate (all the conditions below must be
met) —

There is evidence of improved diagnostic performance

(higher sensitivity and specificity) compared with other

current techniques.

— The information derived from the PET scan influences

clinical practice.

— The information derived from the PET scan has a

plausible impact on the patient’s outcome, either

through adoption of more effective therapeutic

strategies or through non-adoption of ineffective or

harmful practices.

Potentially appropriate (potentially useful)

There is evidence of improved diagnostic performance

(greater sensitivity and specificity) compared with other

current techniques, but evidence of an impact on

treatment and outcome is lacking.

Possibly appropriate
(appropriateness not yet documented)

There is insufficient evidence for assessment, although

there is a strong rationale for clinical benefit from PET.

APPENDIX : 2
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Hierarchy of Diagnostic Accuracy

Journal of Clinical epidemiology. Nov 2007; 60(11):

1116-1122.

LEVEL TITLE DESCRIPTION

Level 1 Technical efficacy The ability to produce
usable information

Level 2 Diagnostic accuracy Refers to the test’s
ability to detect or
exclude disease in
patients compared with
a criterion standard or
reference test. Test
characteristics are
sensitivity, specifi-
city,predictive values,
likelihood ratios and
ROC curves

Level 3 Diagnostic Thinking Assessment of the effect
of test information on
diagnostic reasoning
and disease categori-
zation. It serves as a
proxy forestimating the
effect of a test on
patient care

Level 4 Therapeutic Impact In what proportion of
patients did the
information change the
intended management ?

APPENDIX : 3
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Level 5 Patient Outcome Knowledge about
patient outcome
efficacy. At this level
expected harm, such as
burden, pain, risk due
to the test , can be
weighed directly
against its expected
benefit, such as
improving life
expectancy, quality of
life, disease related
morbidity.

Level 6 Cost-Effectiveness Assesses whether the
Analysis cost for use of a given

test is acceptable for
society. Is the price for
the positive effect on
patient outcome
worthwhile?

LEVEL TITLE DESCRIPTION
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GROSS DESCRIPTION

Specimen: _____________________________________

The oesophagus measures  ____  cm in length and the

stomach measures ___ cm along the lesser curvature

and ___ cm along the greater curvature.

� A polypoidal / An ulcerative grey-white tumour is

seen in the upper / middle / lower third of the

oesophagus, involving the  __________ wall / the

entire circumference and measures  ________ cm.

� A polypoidal / An ulcerative grey-white tumour

with epicentre around the cardio-oesophageal

junction and measures  _______ cm. The tumour

extends / does not extend into the oesophagus.

� No definite tumour is seen. Focal, firm area is

identified at ___________________

_______________________________________________________________.

The tumour appears to infiltrate into the submucosa /

muscularis propria / adventitia of the oesophagus.

The tumour appears to infiltrate into the submucosa /

muscularis propria / serosa of the stomach.

APPENDIX : 4

Tata Memorial Centre

ESOPHAGEAL CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........
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The proximal resection margin is ____ cm, the distal

resection margin is  ____ cm and the circumferential

margin is ____ cm away from the tumour / firm area.

Lymph nodes dissected:

Along the oesophagus:  ___ , the largest measuring

___ cm. Cut surface is unremarkable / grey-white.

CO junction: ___, the largest measuring ___ cm. Cut

surface is unremarkable / grey-white.

Along the lesser curvature: ___ , the largest measuring

___ cm. Cut surface is unremarkable / grey-white.

Along the greater curvature: ___ , the largest measuring

___ cm. Cut surface is unremarkable / grey-white.

Further lymph nodes received:

Left cervical para esophageal (101)

Right cervical para esophageal Right (101)

Left supraclavicular (104)

Right supraclavicular (104)

Upper paraesophageal (105)

Tata Memorial Centre

ESOPHAGEAL CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........
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Pretracheal (106 pre)

Left recurrent (106)

Right recurrent (106)

Left tracheo bronchial (106 Tb)

Right tracheo bronchial (106 Tb)

A-P window nodes

Subcarinal (107)

Middle para esophageal (108)

Left bronchial (L 109)

Right bronchial (R 109)

Lower para esophageal (110)

Supra diaphragmatic (111)

Posterior mediastinal (112)

Left CO junction (1)

Right CO junction (2)

Lesser curve (3)

Greater curve (4)

Tata Memorial Centre

ESOPHAGEAL CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........
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Left gastric (7)

Hepatic (8)

Celiac (9)

Splenic (11)

Also received:

Sections:

Grossed by:

Tata Memorial Centre

ESOPHAGEAL CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........
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HISTOLOGY

Specimen:  _______________________________  (post

chemotherapy / radiotherapy).

_________________________________ _____________

carcinoma with no / small / large areas of necrosis.

Tumour regression grade TRG (post chemotherapy /

radiotherapy) = _______ / 5.

The tumour infiltrates the ________________________

The tumour involves / does not involve the perigastric

adipose tissue and the mesothelial lining is breached

/ not breached.

Lymphovascular space invasion is seen / not seen.

Perineurial invasion is seen / not seen.

The circumferential margin is free and is ____cm away

/ is involved by the tumour (includes tumour within

0.1cm from the inked surface).

The proximal and distal margins are free of atypia and

malignancy.

The adjoining oesophagus is unremarkable / shows

Barrett’s metaplasia with / without dysplasia /

squamous carincoma in-situ.

Tata Memorial Centre

ESOPHAGEAL CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........
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Lymph nodes:

Along the oesophagus:

CO junction:

Along the lesser curvature:

Along the greater curvature:

Separately submitted lymph nodes:

Left cervical para esophageal (101)

Right cervical para esophageal (101)

Left supraclavicular (104)

Right supraclavicular (104)

Upper paraesophageal (105)

Pretracheal (106 pre)

Left recurrent (106)

Right recurrent (106)

Left tracheo bronchial (106 Tb)

Right tracheo bronchial (106 Tb)

A-P window nodes

Subcarinal (107)

Middle para esophageal (108)

Left bronchial (L 109)

Right bronchial (R 109)

Tata Memorial Centre

ESOPHAGEAL CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........
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Lower para esophageal (110)

Supra diaphragmatic (111)

Posterior mediastinal (112)

Left CO junction (1)

Right CO junction (2)

Lesser curve (3)

Greater curve (4)

Left gastric (7)

Hepatic (8)

Celiac (9)

Splenic (11)

IMPRESSION

Specimen:____________________________________ :

____________________________  carcinoma of the

oesophagus / cardio-oesophageal junction.

Signature:

Registrar: Consultant: Date:

Tata Memorial Centre

ESOPHAGEAL CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........
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TNM 7 staging for oesophageal cancers (American Joint
Committee on Cancer: AJCC Cancer Staging Manual. 7th ed.
New York: Springer; 2009.)

A tumour the epicenter of which is within 5 cm of the
esophagogastric junction and also extends into the oesophagus
is classified and staged according to the oesophageal scheme.
All other tumours with an epicenter in the stomach greater
than 5cm from the oesophagogastric junction or those within 5
cm of the EGJ without extension into the oesophagus are staged

using the gastric carcinoma scheme.

Tis Carcinoma in situ /High-grade dysplasia

T1 lamina propria or submucosa

T1a lamina propria or muscularis mucosae

T1b submucosa

T2 muscularis propria

T3 adventitia

T4 adjacent structures

T4a pleura, pericardium, diaphragm, or adjacent peritoneum

T4b other adjacent structures, e.g. aorta, vertebral body, trachea

N0 No regional lymph node metastasis

N1 1 to 2 regional lymph nodes

N2 3 to 6

N3 >6

M – No Distant Metastasis

M1 Distant metastasis

Tata Memorial Centre

ESOPHAGEAL CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........
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Tumour regression grade (TRG): (Ref:      )

TRG 1 No viable cancer cells

TRG 2 Single cells or small groups of cancer cells

TRG 3 Residual cancer outgrown by fibrosis

TRG 4 Significant fibrosis outgrown by cancer

TRG 5 No fibrosis with extensive residual cancer

Tata Memorial Centre

ESOPHAGEAL CARCINOMA REPORT

Name:............. ......Hospital No:............Report No. ...

Grossed by : .......Reported by: ....... Consultant .........

Tata Memorial Centre

HISTOPATHOLOGY REPORT

ESOPHAGUS
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3. Gastric Cancer

3.1 General principles and outline of
management

1. All patients with suspected carcinoma of stomach

should be evaluated by a surgical oncologist and

the following should be recorded at the initial

visit:

A. History

� Disease related information

� Detailed history of habits and addictions

� Medical and Family history, including any prior

malignancy

� Co-morbidity

B. Clinical examination

� Performance and Nutrition status assessment

� Weight, Height

� Histological diagnosis – FNAC/Biopsy/Slide review

� Imaging for the extent of disease and assessment

of operability
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� Clinical staging and documentation of the

subsite(s) involvement – oesophagogastric/cardia/

antrum/body of stomach

C. Investigations

� X-Ray Chest

� Contrast enhanced CT Scan of chest, abdomen

and pelvis for staging

� Endoscopy for diagnosis and mapping of disease

� PET (CT) whenever indicated

� Diagnostic laparoscopy whenever indicated

Treatment decisions for all patients should be made in

a multi-disciplinary joint clinic with the goal for

maximizing survival and quality of life. The intent of

treatment whether curative/palliative based on the

staging should be recorded at diagnosis.

Histological confirmation is mandatory prior to

commencing definitive treatment.

All patients should be staged with TNM staging system

and risk-assessed at diagnosis.

2. Choice of treatment

Treatment selection is based on a number of factors,

the most important of which are:

� tumour type

� purpose of the treatment (adjuvant, curative,

palliative)

� disease extent or disease stage

� line of therapy
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� performance status

� patient co-morbidity and age

� toxicity with prior therapy

� clinical trial suitability

These guidelines are aimed to provide advice regarding

the choice of treatment for individual patients by

tumour type

3. Current recommendations: (LOE 1)

Operable disease: Surgery alone

T
1
/T
2
N
0
M
0
:

Operable disease: Surgery with

>T
2
N
0

peri-operative

chemotherapy

(ECX or ECF x

3 cycles pre- and

post surgery)

Inoperable/ Chemotherapy +/-

metastatic disease: trastuzumab

if HER2 positive

4. Principles of surgery

The extent of resection is decided by the preoperative

stage. Patients with TIb-III tumors should be considered

for resection. A resection margin of 5cm from the gross

tumour is desirable.

En-bloc resection of involved structures for T4 tumours

is to be done. Resection of spleen and pancreas is

only indicated if there is direct invasion.
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Splenectomy is indicated for tumours of the proximal
greater curve and gastric fundus, mainly to remove
splenic hilar lymph nodes.

Early cancers may be offered up-front surgery with
adjuvant treatment (observation versus chemotherapy
versus chemoradiotherapy) determined by the
pathological examination of resected specimen.

Surgery should include lymphatics in the D2
distribution (lymph nodes along the named vessels of
the coeliac axis). (LOE 1) A minimum of 15 lymph
nodes should be examined for surgery to be considered
optimal (LOE 2).

Consider a feeding jejunostomy/nasojejunal tube in
select group of patients.

Role of laparoscopic surgery remains investigational
(LOE 2).

Palliative gastrectomy is indicated for bleeding tumours.

This does not require a lymph node dissection. Gastric

bypass with gastro-jejunostomy may be considered in

obstructed patients with a longer life expectancy.

5. Principles of chemotherapy

Neoadjuvant chemotherapy should be considered in

locally advanced tumours to downstage the disease

followed by surgery in those with stable or partial

response. These patients should then be considered

for adjuvant chemotherapy (LOE 1).

Epirubicin, cisplatin, 5-FU are the three main cytotoxic

drugs that are used in gastric cancer – regimens –

EOX, EOF, ECF or ECX.
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5-FU may be replaced with capecitabine if patients do

not have gastric outlet obstruction (LOE 3).

Cisplatin may be replaced with oxaliplatin in the

regimens (LOE 3).

First-line chemotherapy for metastatic gastric cancer

is the same as adjuvant setting followed by second-

line taxane or irinotecan-based regimens (LOE 2).

Targeted therapy (trastuzumab (LOE 1), cetuximab,

bevacizumab) may be considered in select patients

though strong evidence is only for use of trastuzumab

in patients with Her 2 positive gastric cancer.

Age (patients >70 years) is not a contraindication for

palliative chemotherapy. Biological rather than

chronological age, co-morbidity and performance status

should be considered while making this decision.

6. Principles of radiotherapy

Use of CT simulation and 3D planning is encouraged.

Pretreatment diagnostic studies should be used to

identify target volume.

In patients with symptomatic locally recurrent disease,

hypofractionated radiotherapy is a well tolerated,

effective method to palliate bleeding, obstruction and

pain (LOE 3).

Post-surgery, adjuvant chemo-radiation may also be

considered (LOE 1). Dose 45-50.4 Gy for radical intent

radiotherapy.
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7. Principles of supportive care

Adequate nutrition intake for patients is crucial. If they

are unable to maintain a caloric intake of 1500 calories/

day, NJT/nasogastric feeding is recommended.

B12, Iron and calcium should be closely monitored

especially for post-operative patients. Patients may

require monthly B12 injections because of loss of

intrinsic factor.

For bleeding, options to consider are external beam

radiotherapy, endoscopic intervention or interventional

radiology angioembolisation.

For obstruction- options to consider are surgical bypass,

enteral stent, NJT placement, radiotherapy or

chemotherapy.

8. Follow up

� Evidence to show that stringent follow-up

improves outcomes is not strong.

� Every 4 months in first 2 years.

� Six monthly for next 3 years.

� Annually thereafter.

� On every follow up, review of symptoms.

�  Radiological investigations should be done only

in those patients who may need palliative chemo-

or radiotherapy.

Participation in clinical trials is encouraged.
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GASTRIC/STOMACH CANCER (Adenocarcinoma)
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Levels of evidence

Level 1: High quality randomized trial with statistically

significant difference or no statistically significant

difference but narrow confidence intervals. Systematic

Review of Level I RCTs.

Level 2: Lesser quality RCT (e.g. < 80% follow-up, no

blinding, or improper randomization), Prospective

comparative study, Systematic review of Level II studies

or Level I studies with inconsistent results.

Level 3: Case control study, Retrospective comparative

study, Systematic review of Level III studies,

Retrospective studies.

Level 4: Case series.

Level 5: Expert opinion.

3.2 Diagnostics, work up and staging

3.2.1 Role of diagnostic and therapeutic
endoscopy including EUS

Endoscopic Ultrasound (EUS) for Staging of
Gastric Cancer

Principles of Clinical Application

� Accurate staging is important for therapeutic

decision making and prognostication and to reduce

the cost of care. EUS is employed in the staging

algorithm for refining loco-regional staging and

hence should be employed after exclusion of

distant metastasis.

� In the era of neo-adjuvant therapy, EUS when used

for selection of patients for neo-adjuvant therapy
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versus upfront surgery is performed by standard

radial or linear echoendosopes for differentiating

T1 (early) and T2 (intermediate) lesions from T3

and T4 (advanced) tumors with high accuracy

when compared with histology. (LOE 2)

� EUS has lower accuracy for regional nodal

metastasis. (LOE 2)

� EUS miniprobe can be used to select gastric cancer

for endoscopic mucosal resection v/s  laparoscopic

resection v/s open surgery with high accuracy.

� EUS is not routinely employed for post

chemotherapy or radiation staging of gastric cancer

and hence there is significant paucity of evidence.

(LOE 3)

� EUS is used to identify minimal ascites as an early

indicator of peritoneal metastasis with high

accuracy when compared to staging laproscopy.

(LOE 3)

� Several systematic reviews and meta-analysis for

EUS in gastric cancer have been performed

demonstrating considerable heterogeneity

between studies with no consistent cause being

identified for this, hence results should be applied

with caution. (LOE 2)

� EUS v/s EUS FNA for N Staging: The use of EUS-

FNA is limited due to high additional cost and a

small but definite risk of complications. Certain

EUS features are able to differentiate benign from

a malignant node.  Seven EUS criteria are used

instead of the standard four criteria (standard
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criteria: LN > 5 mm in the short axis, hypoechoic,

round, with a smooth/sharp border; additional

criteria: LN in the coeliac region, > 5 LN identified

on EUS, and T3/T4 tumour on EUS) with an

accuracy of 86% when the presence of > 3 of 7

criteria are present and none of the patients with

<1 criteria and all patients with > 6 criteria had

metastases. (LOE 2)

Limitations of EUS staging for Gastric Cancer:

� Flat and ulcerated lesions are overstaged.

� Peri-tumoral inflammation especially post CT or

RT can lead to overstaging.

� In bulky tumors the outer layers of the gastric

wall may not be clearly visible making diagnosis

of T3 and T4 tumors difficult to comment at

frequencies of 7.5 – 10 Mhz.

Evidence for EUS staging accuracy in gastric
cancer:

1. Accuracy of EUS for T staging of treatment
naïve tumors:

� EUS overall accuracy for T staging: The pooled

accuracy of EUS to for T stage is 75% (95% CI: 71–

80%). (LOE 2)

� Pooled accuracy of EUS for individual T stages:

The pooled accuracy of EUS to diagnose T1 stage

cancer is 77% (95% CI: 70–84%), T2 stage cancer

65% (95% CI: 57–73%), T3 stage cancer 85% (95%

CI: 82–88%) and T4 stage cancer pooled accuracy

was 79% (95% CI: 68–90%). (LOE 2)
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A. EUS accuracy to differentiate T1-T2 form T3-T4

lesions:

EUS can differentiate T1-2 from T3-4 gastric cancer

with high accuracy, with overall sensitivity of 86%

(95% CI, 0.81-0.90) and specificity 91% (95% CI,

0.89-0.93) respectively. (LOE 2)

� Accuracy of N Staging of treatment naïve tumors:

EUS diagnostic accuracy for N staging: The pooled

accuracy for N staging is reported to be 64% (95%

CI: 43–84%); with the pooled sensitivity being 69-

74% (95% CI: 63–81%); and the pooled specificity

being 80-84% (95% CI: 74–87%). (LOE 2)

� Accuracy of EUS miniprobe to select patients of

early gastric cancer for endoscopic mucosal

resection versus laparoscopic resection or open

surgery is 100%, 91%, and 86% respectively. (LOE

3)

2. EUS accuracy in selection of early gastric
cancer (EGC) for expanded criteria for ESD:

The diagnostic accuracy of EUS in identifying lesions

meeting expanded-indication criteria for ESD (refer to

endoscopic therapy for gastric cancer) is 87.8% for

differentiated adenocarcinoma (D-type) 30mm in

diameter or smaller but reduces to 43.5% for D-type

tumor larger than 30mm in diameter, and is 75% for

undifferentiated adenocarcinoma (UD-type) 20mm in

diameter or smaller. The diagnostic accuracy of EUS

in predicting tumor invasion depth is decreased

significantly by ulcerous change and large tumor size

(diameter,  30mm). (LOE 3)
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3. EUS compared to CT scan and MRI for imaging
treatment naïve gastric cancer:

Diagnostic accuracy of overall T staging for EUS, MDCT,
and MRI varied between 65% to 92.1%, 77.1% to 88.9%,
and 71.4% to 82.6%, respectively. Sensitivity for
assessing serosal involvement for EUS, MDCT, and MRI
varied between 77.8% to 100%, 82.8% to 100%, and
89.5% to 93.1%, respectively. Specificity for assessing
serosal involvement for EUS, MDCT, and MRI varied
between 67.9% to 100%, 80% to 96.8%, and 91.4% to
100%, respectively. (LOE 2)

4. Accuracy of EUS for T and N Staging after
chemotherapy or radiation:

Residual inflammation, edema and fibrosis after neo-
adjuvant therapy (chemotherapy and/or radiation)
makes EUS performance lower for both T and N staging
for re-staging as compared to primary stage evaluation
and this is similar to that of CT scan. However, there is
some indication that EUS downstaging may correlate
with OS and 2 year recurrence free survival (RFS) and
EUS downstaging is likely to be superior to CT scan
downstaging in this prediction. (LOE 3)

5. Impact of EUS FNA performed for suspicious
nodes and distant metastasis:

EUS-guided FNA EUS-guided FNA has shown potential

to change the management plan in 15% of cases.

(LOE 3)

6. Role of EUS for M stage disease:

A. EUS is an accurate method for diagnoses of small

quantity of ascites (sensitivity 87.1%) which is an
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important predictive factor for the presence of

peritoneal metastases (PM) in gastric cancer

patients and superior to combined US and CT scan

(16%). The accuracy of EUS for predicting the

presence of PM were 81% by EUS and superior to

that of combined abdominal US (AUS) and CT

scan (76%) as compared and confirmed by

operative findings (89%).

� EUS is combined with EUS-FNA in patients with

minimal ascites to confirm malignant involvement.

The sensitivity, specificity, positive predictive

value, and negative predictive value of EUS-P for

diagnosing malignant ascites is reported to be

94%, 100%, 100%, and 89%, respectively. (LOE-3)

3.2.2 Tumour markers

Key points in the use of Tumor Markers for Gastric

Cancer

1. CEA, CA19-9 and CA 72-4 are the most widely

used tumor markers for gastric cancer (LOE 3).

2. No currently available tumor marker can be

recommended for the diagnosis of gastric cancer

because sensitivity and specificity of the tumor

markers are clearly not very high.

3. The most important uses of tumor markers in

gastric cancer are to prognosticate gastric cancer

based on preoperative serum concentrations.

4. Tumor markers are also useful for monitoring of

recurrence post surgery (LOE 3).
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The most widely used tumor markers in gastric cancer

are carcinoembryonic antigen (CEA), CA 19-9, CA 72-

4. Other tumor markers are cytokeratins and β subunit

of HCG. Tumor markers in gastric cancer are used for

screening and diagnosis, prognosis and monitoring of

patients post operatively.

Clinical application of tumor markers in gastric
cancer

Screening and Diagnosis

I) Pepsinogen – The ratio of pepsinogen I/II and

levels of pepsinogen I < 30 have the highest

specificity and negative predictive value for

presence of high grade dysplasia and gastric

cancer. (LOE 3)

II) The presence of Helicobacter pylori infection and

increased risk for gastric cancer due to resulting

chronic gastritis has been well proved. Testing

for Helicobacter pylori infection and treating the

infection are appropriate strategies for preventing

gastric cancer. (LOE 1)

Prognosis

The most important prognostic factor influencing the

survival of patients with gastric cancer is the extent of

disease. Reports on the sensitivity of tumor markers

are inevitably influenced by the accuracy of staging

procedures, while use of different cutoff concentrations

makes it difficult to compare results from different

studies. The reported sensitivities of several markers

for early and advanced disease are listed in Table 1.
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Table 1 - Reported pretreatment sensitivity of

serum markers for gastric cancer

Marker Cutoff Early Stage Advanced

Level Advanced Disease

CEA 5 μg/L < 20% 40-50

CA 19-9 37 kU/L < 20% 20-50

CA 72-4 6 kU/L < 20% 30-40

Cytokeratins Variable 15-25 30-50

β subunit of 4 μg/L 20-35 30-50
HCG

Most of the studies have shown that elevated pre

operative values of CEA, CA 19-9, CA 72-4 are

associated with increased chances of metastatic disease

and lower overall survival (LOE 3). However, when

preoperative serum concentrations of circulating tumor

markers are related to recurrence, none of these

markers appear to have independent prognostic value.

Post operative monitoring

Many tumor markers, such as CEA, CA19-9, CA 72-4,

CA125 have been studied in the monitoring of gastric

cancer. However only serum CEA and CA19.9

measurements have been shown to be of potential

value in the early detection of recurrence after surgery.

(LOE 3). The study by Takahashi et al., showed that

the sensitivities of CEA, CA 19-9 and their combination

for recurrence post surgery was 65.8%, 55.0% and 85%

respectively. CA 72-4 has a lower sensitivity of 51.3%

as compared to CEA (sensitivity 100%) based on the

study result by Kim et al.
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3.2.3 Radiology

The various imaging modalities include

� Double contrast barium meal (DCBM)

� Trans-abdominal ultrasound

� Endoscopic Ultrasound

� Helical CT and Multidetector CT (MDCT)

� MRI

� PETCT

Overview of various imaging modalities (See

table 2)

� DCBM—for detection (96% sensitivity; LOE 3)

� Trans-abdominal US - for hepatic metastases—low

sensitivity, especially for segment VIII and VII

lesions. To be used only when CT not available.

Suggestion as cost-effective approach to only those

considered for palliation. Valuable for aiding

guided FNA/biopsy. (LOE 5)

� Endoscopic US—ideal for T staging –see above.

� MDCT—with reformations -comparable to

endoscopic US for T staging (LOE 3)

� MRI — for T staging (LOE 3), Ideal for small hepatic

metastasis

� PET-CT—for metastatic workup – (LOE 2). PET

scan can be negative for patients with mucinous

and diffuse tumours.
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Table 2 : Imaging for diagnosis and staging for

gastric cancer

Ideal Essential Alternate/

Optional*

Detection Endoscopy Endoscopy DCBM
and biopsy and biopsy MDCT

Staging

T EUS MDCT MRI
 (=EUS)

N EUS/MDCT MDCT –
(both (=EUS)
comparable)

M PET-CT# MDCT Trans-
MRI (best for abdominal US,
small liver Chest X-ray,
metastases) MRI (liver

etastasis)

� *Optional — For problem solving or when other

ideal or essential modalities not available/possible

� # — If no metastases on MDCT. PET could be

negative in proximal 1/3rd tumors.

� (LOE 2)

Notes

� If available — Endoscopic US – best for T staging-

particularly in GE junction and proximal gastric

cancers.

� If EUS & PET CT not available, MDCT chest,

abdomen and pelvis with multiplanar reformations

can be a one stop shop for T, N staging and
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metastatic workup. MDCT scanner should be 16

slice scanner or more.

� If no metastases on CT, ideally PET-CT to look for

metastases. PET could be negative in proximal 1/

3rd tumors.

� MDCT versus Helical single slice CT

T staging — Helical single slice CT has accuracy

of 60-77% versus 71-89% with MDCT.

N staging — MDCT has higher accuracy, but

neither is optimal for N staging.

CT staging of gastric cancers

� T1 — focal thickening of inner layer with a visible

outer layer of gastric wall with clear fat plane

around tumor.

� T2 — focal/diffuse thickening of gastric wall &

smooth outer border of wall or only a few small

linear soft tissue strands extending into fat plane

involving less than one-third of tumor extent.

� T3 tumors — transmural tumors with obvious

blurring of at least one-third of the tumor extent

or wide reticular strands surrounding the outer

border of the tumor.

� T4 tumors — with obliteration of the fat plane

between the gastric tumor and an adjacent organ

or invasion of an adjacent organ.

CT synoptic reporting template

� Localized/generalized gastric wall thickening/

exophytic mass
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� Location — GE junction, fundus, body, antrum,

extension to duodenum

� Length of segment

� Thickness of wall in cm

� Peri-gastric fat plane — clear/stranding present.

If stranding + , specify < 1/3rd or > 1/3rd with respect

to length of gastric lesion.

� Adjacent organs — a) loss of fat plane with liver/

pancreas/any other structures – suggests

adherence b) Invasion of adjacent structures —

liver/pancreas/any other organ or aorta.

� Nodes — Perigastric/Gastrohepatic/Celiac/Para-

aortic. Number of abnormal nodes, size, necrosis.

� Metastases — Liver, Lungs, Bones, Peritoneum,

Ovaries, ascites, any other region.

Final Staging- T___N___M__

3.2.4 PET scan

Diagnosis and initial staging

Owing to the high incidence of signet ring cell histology

in gastric cancers, FDG PET has a modest sensitivity

in pre-operative staging (for primary and nodal

metastases). However FDG PET demonstrates a

superior ability to detect occult metastatic disease in

locally advanced tumors. (LOE 2). PET scan can be

negative for patients with mucinous and diffuse

tumours.

Suspected recurrence and restaging

Wu et al. in a systematic review and meta-analysis of

the role of FDG PET in detection of gastric cancer
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recurrence, analysed 9 studies across 526 patients. The

overall sensitivity of (18) F-FDG PET was 0.78 (95%

confidence interval [CI]: 0.68-0.86), and the overall

specificity was 0.82 (95% CI: 0.76-0.87). In studies in

which both (18) F-FDG PET and other diagnostic tests

were performed, the sensitivity and specificity of (18)

F-FDG PET were 0.72 (95% CI: 0.62-0.80) and 0.84

(95% CI: 0.77-0.90), respectively; of contrast CT, they

were 0.74 (95% CI: 0.64-0.83) and 0.85 (95% CI: 0.78-

0.90), respectively.

FDG PET has good diagnostic performance in the

overall evaluation of recurrent gastric cancer, and is

comparable to the performance of contrast CT. FDG

PET combined with CT might improve the diagnostic

performance in detecting recurrent gastric cancer. It

can result in the change in the patients intended

management and might play an important role in

treatment stratification in the future. (LOE 2).

Assessing response to treatment and
prognostication

Ott et al. performed a prospective study on 71 patients

(32 metabolic nonresponders, 17 metabolic responders,

and 22 patients with FDG non-avid tumors). In FDG-

avid tumors, FDG-PET was repeated 14 days after the

initiation of chemotherapy. Metabolic responders (17

of 49) showed a high histopathologic response rate

(69%) and a favorable prognosis (median survival not

reached), whereas metabolic nonresponders (32 of 49)

had a poor prognosis (median survival, 24.1 months)

and showed a histopathologic response in 17%.
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Vallböhmer D et al. performed FDG PET studies at

baseline and 2 weeks after the end of neoadjuvant

therapy in 42 patients of locally advanced gastric cancer

that subsequently underwent standard gastrectomy. No

significant correlation was found between the baseline

FDG uptake, the percentage reduction of FDG uptake,

and survival.

Evaluation of response to chemotherapy by PET is

expected at an early stage of the treatment course, but

the ideal evaluation time and criteria remain to be

determined because several factors have to be studied

further, such as histological types and the choice of

drugs for treatment. Data is conflicting about the use

of FDG PET for this indication (LOE 3).

3.2.5 Staging laparoscopy

The presence of metastatic disease in gastric cancer

indicates a poor prognosis with no cure possible

accompanied by a limited survival. Thus, accurate

staging of the cancer is of utmost importance to avoid

an unnecessary exploratory laparotomy with its

attendant risk of morbidity and even mortality. The

proposed advantages of staging laparoscopy over

conventional imaging (computed tomography scan)

are a more accurate assessment of local disease

especially in the lesser sac and also detection of sub-

radiologic/radiologically occult metastatic disease.

What constitutes a staging laparoscopy?

While the first staging laparoscopy for gastric cancer

was performed by Gross et al. an accurate description
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of what constitutes a complete staging laparoscopy is

provided by Karpeh and Bentrem et al. :

Pertinent steps:

� Patient positioned supine under general

anaesthesia, with indwelling catheter and

nasogastric tubes in situ.

� Port placement: 10-12 mm peri-umbilical port for

the camera, two 5-mm ports in the left and right

upper quadrants

� Systematic examination of peritoneal cavity:

a) Assessment of primary disease anteriorly by

lifting left lobe of liver, the celiac area by

opening the gastro-hepatic omentum and the

posterior surface by opening the lesser sac

and lifting the stomach off the pancreas.

b) Left abdomen - left upper quadrant, the left

hemi-diaphragm, liver, falciform ligament, and

stomach are inspected.

c) Right abdomen - falciform ligament, liver

surface, right hemi-diaphragm, right lower

quadrant

d) Pelvis

e) Peritoneal surface of entire abdomen, small

bowel mesentery, transverse mesocolon and

omentum.

f) Peritoneal washings – 100ml each in pelvis,

right and left quadrants with retrieval of at

least 30 ml from each location

g) Examination of nodal disease – infra renal,

paraaortic.
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� In the absence of M1 disease, laparoscopic

ultrasonography of the entire liver starting in

segment 8, if possible.

Evidence to support the routine use of staging
laparoscopy?

A recent systematic review on the accuracy and

indications of diagnostic laparoscopy for gastric cancer

included 21 articles (12 prospective, 9 retrospective,

no randomised controlled trials). In comparison to final

histopathology, the overall accuracy of diagnostic

laparoscopy for TNM staging was as follows:

For T-stage – 84.4 – 97.7%

For N stage – 64.3 – 98.9%

For M stage – 85 – 100%

Moreover, the use of staging laparoscopy altered

management in 8.5–59.6% of cases, avoiding

laparotomy in 8.5 – 43.8% of cases.

Limitations of staging laparoscopy

� Inability to perform a staging laparoscopy due to

adhesions from previous surgery.

� Port-site metastases and peritoneal seeding (risk

of 0-21% depending on personal experience and

technique).

� Lack of standardization and uniformity of

interpretation of the polymerase chain reaction

for peritoneal cytology.

Indications for staging laparoscopy?

� In T3/T4 tumours on computed tomography scan

with or without lymph node metastases – prior to
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commencing neoadjuvant chemotherapy to

determine intent of treatment. (LOE 3).

� In patients who receive neoadjuvant therapy - prior

to, or at the time of, surgical exploration for

definitive resection. (LOE 3).

3.2.6  TNM staging

Tumours are staged with the American Joint Committee

on Cancer staging for gastric cancer 7th Edition, updated

in 2010. In this consensus document, for all intents

and purposes, TNM staging system should be used for

staging gastric cancer. (LOE 1).

7th edition of American Joint Committee on cancer
staging of gastric cancer

Primary Tumour (T)

TX Primary tumour cannot be assessed

T0 No e/o primary tumour

Tis Carcinoma in situ: intraepithelial tumour

without invasion of the lamina propria

T1 Tumour invades lamina propria, muscularis

mucosae or submucosa

T1a Tumour invades lamina propria or muscularis

mucosae

TIb Tumour invades submucosa

T2 Tumour invades muscularis propria

T3 Tumour penetrates subserosal connective

tissue without invasion of visceral peritoneum

or adjacent structures. T3 tumours also include
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those extending into the gastrocolic or

gastrohepatic ligaments, or into the greater

or lesser omentum, without perforation of the

visceral peritoneum covering these structures

T4 Tumour invades serosa (visceral peritoneum)

or adjacent structures

T4a Tumour invades serosa (visceral peritoneum)

T4b Tumour invades adjacent structures such as

spleen, transverse colon, liver diaphragm,

pancreas, abdominal wall, adrenal gland,

kidney, small intestine and retroperitoneum

Regional Lymph nodes (N)

NX Regional lymph node (s) cannot be assessed

N0 No regional lymph nodal metastasis

N1 Metastasis in 1 to 2 regional lymph nodes

N2 Metastasis in 3 to 6 regional lymph nodes

N3 Metastasis in 7 or more regional lymph nodes

Distant Metastases (M)

M0 No distant metastases

M1 Distant metastases

Anatomic Stage

Stage 0 Tis        N0        M0

Stage IA T1        N0         M0

Stage IB T2        N0         M0

T1        N1         M0
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Stage IIA T3        N0         M0

T2        N1         M0

T1        N2         M0

Stage IIB T4a      N0         M0

T3        N1         M0

T2        N2         M0

T1        N3         M0

Stage IIIA T4a      N1         M0

T3        N2         M0

T2        N3         M0

Stage IIIB T4b      N0/N1    M0

T4a      N2         M0

T3        N3         M0

Stage IIIC T4b      N2/N3    M0

T4a      N3         M0

Stage IV Any T Any N      M1

3.2.7 Ideal pathology reporting

Pathological staging of gastric cancer should include:

Type - sub-classify as intestinal or diffuse type as it

may have implications on therapy

Grade

Depth of tumour invasion

Vascular invasion

Status of deep and mucosal margins

Anatomic Stage
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Location of tumour in relationship to the OGJ (Whether

tumour crosses OGJ)

LN status and number of LN removed (retrieval of at

least 15 LN is recommended to avoid stage migration)

TRG – assess tumour response to neoadjuvant therapy

Her 2 testing with IHC can be considered in all patients

with advanced disease.

Pathology of gastric carcinoma is relevant in two distinct

clinical settings. One is a biopsy obtained for diagnostic

purposes before initiation of treatment and second is

assessment of surgically resected specimen. The

indications and hence approaches to biopsy

interpretation and reporting of resected specimens

respectively are different. A surgical pathologist also

receives specimens from the stomach in the form of

exfoliative cytology and intra-operative diagnosis.

Proper handling of surgical specimen by the pathologist

is vital in order to derive TNM staging and to document

information which is relevant from epidemiological

and prognostic point of view.  The prognosis of gastric

cancer depends on the extent of spread at the time of

treatment.

Reporting of gastric biopsies:

Biopsy is the most important investigation before any

major therapeutic decisions are taken. Knowledge of

clinical, radiological and endoscopic findings is

essential before gastric biopsies are interpreted. If

multiple biopsies are obtained from various parts of
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stomach, each biopsy should be sent in a different

container.

Adenocarcinoma is the commonest of the tumours
occurring in stomach. Neuroendocrine tumours,
mesenchymal tumours and lymphoid tumours are
relatively uncommon. Lauren first recognized that distal
stomach cancers occur in two forms that differ in their
morphology and behaviour. An intestinal type that
consists of intestinal-type glands and a diffuse type
that consists of discohesive cells supported by a
desmoplastic stroma. Both dominant types of stomach
carcinoma also have a differing epidemiological basis.

Diffuse carcinomas, commonly called signet ring cell
carcinomas are composed of discohesive cells widely
invading through the gastric wall. The ‘signet ring’
appearance is due to presence of abundant intracellular
mucin which pushes the nucleolus to the periphery.
The diffuse type is more aggressive tumour with a
propensity to metastasize to the peritoneal cavity rather
than to the liver.

Intestinal adenocarcinoma of stomach shows a typical
morphology of an adenocarcinoma of foregut
derivation.They are further categorised as well,
moderately well, and poorly differentiated. The
intestinal type is more likely to show vascular spread
and hepatic metastases. Intestinal adenocarcinoma
develops through atrophy, intestinal metaplasia and
dysplasia while diffuse type does not show such step-
wise progression.

Use of immunohistochemistry is imperative in arriving

at a correct diagnosis while dealing with a ‘poorly
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differentiated tumour in a gastric biopsy specimen.

Poorly differentiated carcinomas can resemble

melanomas, large cell lymphomas and other non-

lymphoid neoplasms such as epithelioid variant of

GISTs. Conventional diagnostic features in each of these

tumours, e.g. gland formation in adenocarcinoma,

melanin pigment in melanoma etc. may be absent or

not represented in a small biopsy sample. In such

situations, use of appropriate panel of antibodies for

immunohistochemistry is mandatory considering the

clinical significance of each of the differential diagnoses

with respect to management and prognosis. The basic

panel of anitbodies required should constitute epithelial

markers (CK and EMA) and lymphoma markers (LCA,

CD20, CD3). In majority of cases, this panel is sufficient

to arrive at a diagnosis. However, additional markers

are needed if the results of primary panel are not

helpful.

Reporting of neuroendocrine tumours of stomach

should be complete with IHC including MIB1 according

to WHO 2010 classification. Lymphomas should be

appropriately classified by using panel of antibodies.

Diagnosis of GIST is incomplete without IHC for c-kit

and DOG1.

Dysplasia or intraepithelial neoplasia (IEN) in
stomach:

Dysplasia is the first morphologic manifestation of a

cell committed to neoplastic pathology. Thus diagnosis

of dysplasia connotes an irreversible neoplastic process

with a definite potential to progress to invasive
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carcinoma with time. Time to progression to invasive

carcinoma is proportional to degree of dysplasia.

Diagnosis of dysplasia in gastric biopsy poses difficulty
for the pathologists in two ways.  Distinction of reactive
nuclear changes from dysplasia is a common problem.
Reactive glandular epithelium shows reactive changes
in response to various insults such as infective agents
like H. pylori, chemical agents such as bile and acid.
Pathologists are guided by criterion well established
in literature in order to make the above distinction.
However, certain biopsies are not amenable to an
unequivocal diagnosis and the term ‘indeterminate for
dysplasia’ can be used in such instances. A close follow
up with subsequent repeat biopsies is indicated.
Secondly, distinction of high grade dysplasia from
invasive adenocarcinoma can be challenging if the
given biopsy does not include conventional features
of invasive carcinoma like gland distortion, gland
breakdown and stromal reaction. If therapeutic
decisions are dependent on the histology diagnosis of
invasive adenocarcinoma, then the biopsy should be
repeated.

Diagnosis of dysplasia especially occurring in the
background of atrophic gastritis and intestinal
metaplasia warrants a close follow-up for development
of cancer. Management of high grade dysplasia ranges
from close follow up to surgery in various parts of the
world.

Background abnormalities

Chronic, long standing H. pylori gastritis leads to the

development of multifocal atrophic gastritis and
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intestinal metaplasia. The background of chronic

atrophic gastritis along with intestinal metaplasia,

especially of incomplete type is a fertile soil for

development of dysplasia. Carcinoma develops through

progression of degree of dysplasia. Thus in a gastric

biopsy (and even in a resection specimen) containing

cancer, it is essential to assess and document the status

of adjoining gastric mucosa with respect to presence

of H. pylori organisms.

Reporting of HER2 immunohistochemistry in
gastric biopsy

 A phase III clinical trial of anti-Her2 treatment in
combination to chemotherapy was undertaken in
advanced gastric cancer patients who had HER2
positive tumours (TOGA trial). The results of TOGA
trial have shown a significant improvement in overall
survival in these subset of patients. At the same time,
HER2 positive tumours were also seen to be behaving
more aggressively.

Gastric cancer is much more heterogeneous with
respect to HER2 expression. This feature has
implications on IHC interpretation on small biopsies.
Secondly, there is a difference in HER2 expression
between different tumour types. Intestinal type
adenocarcinomas and oesophageal adenocarcinomas
are more frequently positive than diffuse type
adenocarcinomas.  Hoffman et al. have devised a
system of reporting IHC for gastric biopsies and
resection specimens which is different from that used
in breast cancer. FISH is now recommended on cases
with equivocal results on IHC.
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Biopsy of Polyps of the stomach:

Polyps of the stomach are broadly classified as:

� Hyperplastic polyps: The commonest lesion in this

category is a typical hyperplastic polyp. Variants

include foveolar polyp, polypoid foveolar

hyperplasia, gastritis cystica profunda and

Menetrier’s disease.

� Hamartomatous polyps: Fundic gland polyps are

the commonest in this category. The others include

Peutz-Jegher polyps, juvenile polyps and polyps

in Cronkhite-Canada syndrome.

� Inflammatory polyps: Inflammatory retention

polyps and polypoidal lesions secondary to

gastritis, granulation tissue formation and other

inflammatory conditions are included in this type

of polyps.

� Epithelial polyps: These are dysplastic

adenomatous polyps ranging from an adenoma

to an invasive carcinoma. Unlike colon, they are

not as common in the stomach.

� Non-epithelial polyps: A variety of conditions

would be included in this group of polyps e.g.

inflammatory fibroid polyps, gastrointestinal

stromal tumours, vascular tumours, lymphoid

lesions etc.

Pathology reporting of resected specimens for
gastric carcinoma:

Resected specimens are dealt with at two major steps.

First is appropriate grossing of the specimen which
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results in optimum sampling of tumour, lymph nodes

and resection margins. This information aids in

determining the most important prognostic parameter;

the TNM staging. Gross description remains the only

detailed documentation of the surgical specimen after

discarding the specimen. Second part of histopathology

reporting is microscopic examination of tissue samples

taken during ‘grossing’. Final histopathology report is

a result of combination of gross and microscopic

examinations. It is advisable to use a template for

reporting of gross and microscopic findings in order

to attain uniformity of documentation. The template

used by department of pathology is appended below.

Types of surgical specimens

� Total gastrectomy for multicentric, large mid-gastric

or proximal tumours

� Proximal gastrectomy for smaller tumours of cardia

� Distal gastrectomy: this is the most widely practiced

surgery which is done for antral/pyloric tumours.

� High subtotal resection is done for smaller mid-

gastric lesions

� Wedge resection for small tumours or even large

submucosal tumours such as gastrointestinal

stromal tumours.

� Endoscopic mucosal resection:  T1a tumours of

stomach i.e. tumours limited to mucosa, less than

2 cm in diameter are believed to carry no risk of

lymph nodal metastasis. Endoscopic mucosal

resection without lymph nodal resection is

performed after determining the depth of tumour
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invasion by means of endoscopic ultrasonography.

Assessment of mucosal margins is important in

these specimens.

Grossing of gastrectomy specimens:

� Specimen should ideally be received in a fresh

state. Note the nature of specimen. Examine the
external surface of tumour. In cases of gastric
fundic or cardiac tumours, ink the circumferential
resection margin of oesophageal adventitia.

� Open the specimen by avoiding opening through
the tumour.

� Note location, gross appearance and dimensions
of tumour.

� The specimen is pinned onto a cork board and
immersed in adequate amount of 10% neutral
buffered formalin for 24-48 hours and turned over
to allow fixation of the serosal aspect.

� Upon adequate fixation, measure the distances of
the tumour from the proximal and distal mucosal
margins, respectively and sample the margins. If
the tumour is grossly less than 1 cm from the
margin, then a it is sampled in a ‘radial’ manner
(i.e. perpendicular to the long axis of the
specimen).

� Sample tumour keeping in mind the relation of

tumour with serosa.

� Dissect the surrounding soft tissue for lymph

nodes. Note the type of lymphadenectomy.Based

on the extent of lymph nodal resection (and not

the extent of gastric resection), a gastrectomy

specimen may be labelled as D1, D2 or D3 and
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so on, wherein, The extent of lymph node

resection is denoted by the prefix D:

D1: limited lymphadenectomy- includes  removal of

N1 (station 1 to 6) nodes,

D2: systematic lymphadenectomy includes removal of
N2 nodes (station 7 to 11). Concept behind the D2
lymphadenectomy is prophylactic removal of a wider
range of lymphatic drainage may further increase the
chance for cure. Since regional LN involvement is a
critical prognostic factor, removal of wider lymph nodal
fields leads to accurate staging. Thus resection of lymph
nodes such as those along the common hepatic artery,
splenic artery and coeliac artery en bloc with the
perigastric LNs called D2 resection is routinely
performed by Japanese surgeons. This technique is
demanding in terms of surgical expertise since it can
induce a considerable degree of mobidity. D2
lymphadenectomy is done along with any of the
gastrectomies described above. In cases of partial
gastrectomies, some of the N2 group of nodes are
seen together with the left gastric artery nodes.

D3: extended lymphadenectomy – is removal of N3
nodes

D0 lymphadenectomy is described where nodal
dissection less than N1 is done. Currently, it is
considered to be inadequate. A minimum of 15 lymph
nodes should be dissected out in any standard D1
gastrectomy specimen and expectedly, more in D2
and D3 gastrectomy specimens. Separately sent
extragastric lymph nodes, sent by the surgeon, are to
be sampled accordingly.
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8.  Examine the adjacent gastric mucosa for any

background pathology (gastritis, ulcer, atrophy

etc.)

Microscopy:

The following parameters are essential part of

microscopy in surgical specimen of gastric cancer in

order to arrive at TNM staging and for documentation

of predictive and prognostic parameters.

� Type of tumour: A specific diagnosis is essential

to be reported. In case of adenocarcinoma, tumour

should be classified according to Lauren’s

classification (diffuse vs intestinal). Intestinal type

should be further graded as of well, moderate

and poor differentiation.

� Depth of invasion (the ‘T’ stage): Proper sampling

at grossing stage allows accurate assessment of

depth of invasion of tumour with respect to layers

of stomach wall. Reporting of ‘T’ stage is done

according to 7th edition of TNM. Recent revisions

in definitions of ‘T’ staging in 7th edition of TNM is

mentioned below.

� Status of resection margins (The ‘R’ status):

Microscopic assessment of resection margins is

important irrespective of their gross assessment.

This is because margin involvement may not be

grossly apparent especially in diffuse type of gastric

carcinoma. Positive mucosal resection margins

warrant further revision in an intra-operative

setting or adjuvant treatment when revision is not

possible.



145

� Presence of lymphovasular invasion is an indicator

of worse prognosis.

� Tumour regression grading (TRG): TRG is arrived

at using Mandrad’s scoring system which is a 5

point scoring system. This scoring system is same

as the one used in oesophageal and rectal

carcinoma to assess response Ato neo-adjuvant

therapy. 7It is described in the reporting template.

� Lymph nodes (the ‘N’ stage): All lymph nodes

dissected at gross examination are examined

microscopically for presence of metastasis in order

to arrive at ‘N’ stage as part of TMN staging. Recent

revisions in definitions of ‘N’ staging in 7th edition

of TNM is mentioned below.

� Status of gastric mucosa adjoining the tumour

would help in gaining insight about the

etiopathogenesis of tumour formation, e.g.

presence of atrophy, intestinal metaplasia etc.

� The ‘M’ status (metastasis) is understandably not

a part of a surgical pathology report where the

surgery is done for operable gastric cancer. In

palliative setting, however, one would encounter

metastatic lesions in the surgical specimen in the

form of either distant nodal metastasis or peritoneal

metastasis.

Revision of staging of gastric cancer in recent 7th

edition of TNM classification:

The recently modified seventh edition of the TNM

classification system has included major revisions as

compared to the previous sixth edition for gastric

cancer. The major changes made are:
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� Tumours arising at gastro-oesophageal junction

and tumours arising within less than 5cm of

proximal stomach and crossing GE junction are

staged as oesophageal tumours. All other tumours

including the ones arising within less than 5 cm

from GE junction but NOT invading the GE

junction are classified as gastric tumours.and

revised TNM classification is applicable to these

tumours. The backgrounds, molecular profiles, and

behavioural patterns of oesophageal and cardiac

carcinomas are similar whereas the cancers arising

distal to the cardia are distinctly different from

those arising in the cardia.

� ‘T’ category of gastric tumours has been reclassified

and is now in unision with the TNM of small and

large intestine. T1 category is understandably

divided into T1a (tumours invading the mucosa

and not beyond) and pT1b (tumours invading into

the submucosa). This division has significant

therapeutic and prognostic implications. Small

pT1a tumours are amenable to endoscopic

mucosal resection (EMR) without lymph nodal

dissection. pT1b tumours have a definite risk of

lymph nodal metastasis and EMR is not an

adequate treatment for them. The previous pT2

category has been revised. pT2a in sixth edition

(tumour invading the muscularis propria) is

categorized as pT2. pT2b in sixth edition (tumour

invading the subserosal fat) has been re-assigned

as pT3. Subsequently, pT3 in sixth edition (tumour

invading serosa/visceral peritoneum) is now pT4a



147

in seventh edition of TNM classification.pT4b is

invasion of adjacent structures.

� The N category has been revised. N1 is 1 to 2

positive nodes, N2 is 3 to 6 positive nodes, N3 is

7 or more positive nodes.

� Positive peritoneal cytology is classified as

metastatic disease (M1)

� Final stage groupings are changed.

Synoptic reporting template for pathology:

Gross Description

Received a specimen of    _______________________
measuring   ______cm along the lesser curve and_____
cm along the greater curve. Oesophagus is ______
cm in length. Omentum is attached to the greater
curvature and measures____   cm. On opening the
specimen, a___________     is seen involving
the_____________  .Tumour measures _______ cm. It
is seen invading the stomach wall up to the level of
_________ grossly. Tumour is_________  cm from the
proximal margin and___________  cm from the distal
margin. Doughnuts are received separately measuring
_________ cm.

D1/D2 lymphadenectomy has been performed.
___________  lymph nodes are dissected from the
lesser curve and  __________  lymph nodes are
dissected from the greater curve. The nodes are soft,
grey/firm, white on gross examination. The largest
lymph node measures  _______cm.

Other groups of lymph nodes:____________________

Grossed by:___________________________________
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Histology

Oesophago-gastrectomy/distal gastrectomy/total

gastrectomy/wedge resection  (post chemotherapy/

radiotherapy):

__________  differentiated adenocarcinoma of the

stomach/gastro-oesophageal junction/lower

oesophagus.

Tumour  invades _________________________  (T).

Lymphovascular tumour emboli are  seen/not seen.

Proximal and mucosal resection is _________________

Distal mucosal margin is    ________________

Doughnuts are ______________

Adjacent stomach mucosa shows _________________

GE junction is _____________________

Lymph nodes along the lesser curve :  ______________

Lymph nodes along the greater curve :  ____________

Other group of nodes : ___________________________

Impression

Oesophago-gastrectomy/Distal gastrectomy/Total

gastrectomy/Local resection of gastric tumour  (post

chemotherapy/radiotherapy):

Adenocarcinoma; Completely resected (R0)/R1/R2

TNM (UICC TNM 7th edition):  T N/y T  y N
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3.3 Therapeutic endoscopy

Indications and techniques for
therapeutic endoscopy

1. Removal of lesions:

a. Tumor removal: endoscopic resection/

polypectomy, high frequency endoscopic

current (HFEC), polypectomy.

b. Ablation/coagulation: PDT, laser vaporization,

microwave coagulation.

c. Injection of anticancer agents.

d. Tattooing prior to surgery.

2. Palliation of obstruction:

a. Laser therapy.

b. Endsoprosthesis (self expanding metal stents).

3. Haemostasis: heater probes, injection
therapy, clips, microwave coagulation, low
power laser, HFEC-coagulation wave.
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4. Enteral access: Nasojejunal tube placement.

Focus is on endoscopic resection of early gastric cancer

(EGC). EGC is defined as gastric cancer confined to

the submucosa (T1) irrespective of presence of regional

lymph nodes. A superficial EGC is one that is confined

to the mucosa and superficial submucosa.

Techniques of endoscopic resection:

1. Endoscopic mucosal resection (EMR):

a. Inject and cut

b. Inject, lift and Cut

c. EMR-L: EMR with ligation

d. EMR-C: cap assisted EMR

2. Endoscopic submucosal dissection (ESD)

3. Full layer gastric resection: combined endoscopic-

laproscopic approach (experimental): clean-net

technique.

Summary:

� Endoscopic resection performed under stringent

selection criteria and pathological assessment of

resected specimen is an oncologically safe

alternative therapy to surgical resection of early

gastric cancer with similar 5 year survival rates.

(LOE  2)

� The ESD is the endoscopic resection method of

choice for large intramucosal lesions > 1 cm where

complete resection (en bloc resection with free

margins) is not feasible by EMR. (LOE 2)
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Evidence: Principles of safe endoscopic resection
(ER)

1. Oncological safety: it is found to be oncologically

safe technique for gastric adenocarnomas (no risk
of nodal metastasis and 5 year survival rate being
> 95% similar to surgery. These results are a direct
function of stringent criteria applied for case
selection, along with use of the appropriate ER
technique used to ensure complete resection and
accurate pathological evaluation including and
accurate microscopic assessment of depth of

submucosal invasion.

A. Case selection for ER: standard criteria

versus expanded indication criteria:

1. Standard criteria: EMR for selected intramucosal
EGC, for which the possibility of LN metastasis is
almost zero, has been widely accepted as a
therapeutic strategy for cure, hence standard
accepted indications for EMR are: (1) well
differentiated elevated lesions less than 20mm in
size, and (2) small (< 10mm) depressed well
differentiated tumors without ulceration.

2. Expanded indication criteria:

a. Intramucosal tumor: well - moderately
differentiated without lympho-vascular
invasion (LVI), < 3cm in size irrespective of
ulceration or absence of ulceration irrespective
of tumor size.

b. Intramucosal tumor: undifferentiated or poorly
differentiated or signet ring tumor without LVI,
without ulceration and less than 3 cm in size.
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� Minimal submucosal invasion (the cut off
for submucosal (sm) invasion is < 500 μm):

well to moderately differentiated without

LVI and tumor < 3 cm. (LOE 2)

B. Selection of EMR v/s ESD for ER:

1. Long term outcomes after EMR

� The en bloc resection resection rate for EMR

being performed for a maximum lesion size

of 3 cm is 76%.  Overall complete resection

(en bloc with free margins) is achieved in 69

-74%.

� Lateral margin was involved in 11% and 20%

specimens and could not be satisfactorily

evaluated for completeness of resection

(diathermic burn, mechanical damage, or

failure to retrieve specimens).

� Recurrence after histopathologically

documented eradication was observed in 2%

of cases after documented complete resection

majority of which were resected using

expanded indications criteria versus 18% of

those with incomplete resections.

� In incompletely resected cases, residual cancer

was successfully treated with endoscopic

retreatment or surgery and remained disease

free.

� The overall 10 year survival rate reported is

99%.  (LOE 2)
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2. Selection of ESD over EMR:

� When stringent absolute indications for gastric
EMR are employed such as to include well or
moderately differentiated mucosal
adenocarcinoma without ulcer or ulcer scar,
< 2 cm for superficially elevated lesions (type
IIa) or < 1 cm for slightly depressed lesions
(type IIc) the risk of lymph node metastasis
is practically nonexistent.

� The advantage of ESD over EMR is seen with
increasing of the size of the lesion. There are
significantly higher en bloc and complete
resection rates for ESD than EMR. The en bloc
resection rates are 91- 96%, 91%, and 83%
with ESD versus 45- 63%, 24%, and 0% with
EMR for lesions 1-2cm, between 2 – 3 cm
and > 30 mm respectively. The complete
resection rate (en bloc resection with free
margins) for ESD is 87% versus 45% for lesions
> 1 cm.  Hence ESD is increasing replacing

EMR for lesion > 1 cm in size. (LOE 2)

Resection technique: en bloc versus piecemeal
resection: accurate pathological staging (depth of
invasion and LVI) is limited in piecemeal resections
due to multiple cautery artefacts and lack orientation
of resected margins. In addition, low R0 resection rate
and higher rates of local tumor recurrence have been
reported with piecemeal EMR than with en bloc
resection. Hence the ER technique (EMR or ESD)
mandates that an en bloc resection is performed with

meticulous orientation of specimen to achieve accurate

pathological evaluation.  (LOE 2)
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Pathological staging: For the decision-making

process (adequacy of ER v/s additional surgical

resection) the pathology report and: should contain a

detailed description of the location (taken from the

endoscopy report), size, type, and grading of the

neoplasia, exact depth of tumor infiltration – T1m v/s

T1sm1 (1/3rd of sm), T1sm2 (2/3rd sm), T1sm3 (deep

sm involved) and the micrometric scale to assess depth

of sm involved (< 500 μm v/s > 500 μm), presence of

ulceration, lateral and vertical margins, and

lymphovascular involvement (LVI), all which is feasible

with certainty after appropriate resection and

orientation of resected specimen. (LOE 2)

Pre-resection evaluation of lesion:

High Frequency Ultrasound Probes (miniprobes): the

overall accuracies of the depth of invasion by the

ultrasound probes were 65%-86%. This accuracy is

relatively decreased for those patients with lesions of

depressed type, undifferentiated cancer, concomitant

ulceration, the expanded indications that we described,

type 0-1 lesions, and lesions located in the upper-

third of the stomach. (LOE 3)

Lack of bleb formation and lack of elevation of the

lesion indicate deep submucosal involvement.  This

so-called ‘‘nonlifting sign’’ has been found to have 100%

sensitivity, 99% specificity, and 83% positive predictive

value for invasive carcinoma in patients with early

cancer of the colon and is a contraindication for ER as

generalized rule . (LOE 3)
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Choice of EMR technique: the choice of the EMR

technique employed is dependent on the endoscopist’s

preference and confidence, and on the location of the

lesion to be resected. In patients with Barrett’s

esophagus, no difference was found between EMR-L

(ligation) and EMR-C (cap assisted EMR). (LOE 1)

Follow up after EMR and ESD:

ECG is frequently associated with synchronous

metachronous lesions. The Japanese recommend an

annual endoscopic examination allowing early

diagnosis and endoscopic treatment of synchronous

lesions and metachronous lesions can lead to

preservation of the whole stomach in most ECG patients

after successful EMR.  (LOE 2)

These procedures require considerable expertise and

should not be attempted by untrained endoscopists.

(LOE 2)
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3.4 Surgery

3.4.1 Extent of Gastrectomy and resection
margins

Endoscopic treatment – as previous chapter

� Although comparative 5-year survival rates have

been demonstrated in retrospective series

comparing EMR and surgical resection, a Cochrane

review noted the lack of randomised controlled

trials. (LOE 1)

Surgery

The main objective of surgery is to achieve a complete

resection with negative margins (R0).

Based on the location of the tumour, three

oncologically defined gastrectomies exist: subtotal

(distal), proximal, and total.

� Upper third tumours – although there is no

significant difference in overall survival between

the two procedures (proximal vs. total

gastrectomy), recurrence rates as well as reflux

oesophagitis and anastomotic stenosis were lower

in the patients who underwent a total gastrectomy.

(LOE 1)

� Subtotal gastrectomy is preferred for distal tumours

affording similar outcomes with significantly fewer

complications. Routine or prophylactic

splenectomy is not recommended. (LOE 1)

� In general, surgery should be performed 4-6 weeks

after completion of neoadjuvant chemotherapy.

(LOE 2)
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� Type of anastomotic technique – there exists no

difference between stapled and sutured techniques

in distal lesions. However, in proximal lesions,

stapled techniques may result in lower anastomotic

leakage rate. (LOE 2)

Resection margins

� For early gastric cancer: the tumour should be

completely excised with negative margins (depth

and circumferential). (LOE 2)

� For gastric cancer: the affected part of the stomach

with preferably 5 cm of grossly normal stomach

on either side should be resected (LOE 2). In distal

and cardia lesions, this may not be possible for

the distal and proximal margins, respectively. In

such cases, a negative margin of at least 1 cm

confirmed on intraoperative frozen section is

deemed acceptable.

� Use of intraoperative frozen section analysis of

the margins is encouraged as gross palpation of

margins may be erroneous in underestimating

tumour involvement. It has been documented that

positive resection margins are associated with a

poorer outcome.  (LOE 2)

� When the intraoperative frozen section margin is

positive, re-excision to achieve a negative margin,

when performed, has been demonstrated to

improve the prognosis.  (LOE 2)

3,4.2 Extent of Lymphadenectomy

Gastric resection is classified according the extent of

lymph node dissection during surgery. D0 dissection
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is the term used when an incomplete D1 dissection

has been performed. D1 dissection entails removal of

the peri-gastric nodes along the lesser and greater

omentum (the first group of lymph nodes). D2

dissection requires training and proficiency. The

omental bursa along with the front leaf of the transverse

mesocolon is excised. The arteries along the second

group of lymph nodes are completely cleared.

� Extensive lymph node dissection along with a

gastrectomy has been shown to influence survival.

The analysis of at least 15 nodes has been

associated with superior outcomes. (LOE 2)

� Routine para-aortic lymph node dissection (PAND)

has not been proven to improve survival. (D2 vs.

D2 + PAND; 5-year survival 70.3% and 69.2%,

respectively (LOE 1)

� The role of extensive lymphadenectomy, which

is based mainly on evidence from Japanese trials,

(LOE 1) has not been consistently reproduced by

western investigators. Among the more significant

studies comparing D2 lymphadenectomy with less

extensive lymph node dissection are the Dutch,
British (MRC), Italian, Austrian and Spanish trials.

� The Dutch Gastric Cancer group trial (n=711)
comparing D1 and D2 lymphadenectomy failed
to demonstrate a survival benefit of D2 dissection
(30% vs. 35%) with significantly higher morbidity
(25% vs. 43%) and mortality (4% vs. 10%). At a 15
year follow up, however, the D2 group
experienced lower local (12% vs. 22%) and
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regional recurrence (13% vs. 19%) as well as
decreased gastric cancer related deaths (37% vs.
48%) than the D1 group. (LOE 1)

� The British Cooperative trial (MRC) also did not
demonstrate a survival benefit of D2
lymphadenectomy when compared to D1
lymphadenectomy (33% vs.35%) and supported
the greater morbidity and mortality associated with
a D2 dissection. (LOE 1)

� The Italian Gastric Cancer Study Group reported
a promising 5 year survival of 55% after D2
lymphadenectomy without pancreatectomy along
with a mortality and morbidity equivalent to the
D1 groups of the Dutch and MRC trials.  (LOE 2)

� An Austrian study demonstrated results after D2
lymphadenectomy which were comparable to
Japanese trials. The 5-year and 10-year survival
after curative resection was 57.7% and 44.3%,

respectively. (LOE 2)

� A Spanish trial has reported superior survival after

D2 lymphadenectomy when compared to D1

lymphadenectomy (50.6% vs. 41.4%) with

comparable morbidity and mortality. (LOE 2)

� A modified D2 lymphadenectomy (excluding a

distal pancreatico-splenectomy) has been

demonstrated to significantly reduce the

perioperative morbidity and mortality. (LOE 1)

� Gastrectomy with D2 lymphadenectomy is the

current standard of care for non-metastatic,

resectable T3/T4 gastric cancer. (LOE 1)
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3.4.2 Laparoscopic vs. open gastrectomy

� Laparoscopic resection, which is a rapidly evolving

approach, has been established to offer advantages

over the open approach such as reduced

postoperative pain, decreased blood loss,

accelerated recovery, earlier return of normal

bowel function, and shorter hospital stay. (LOE 1)

� Laparoscopic gastrectomy remains a technically

demanding and time consuming procedure

requiring appropriate training in the speciality. The

lymph node yield has routinely been inferior using

the laparoscopic approach, although the

proportion of patients with less than 15 lymph

nodes retrieved was similar. (LOE 1)

� Prospective data regarding laparoscopic vs. open

gastrectomy is limited to a few small randomized

trials, primarily involving distal resections.

� Meta-analyses have validated superior short term

outcomes with the laparoscopic approach such

as decreased blood loss, complication rates, and

hospital stay. Convincing long term results,

however, are not yet available. (LOE 1)

� Few studies have reported comparable oncological

results such as resection margins and lymph node

yield. (LOE 2)

� Reported short term and long term results after

the laparoscopic approach when compared to the

open approach have been encouraging with an

operative mortality rate of 3.3% vs. 6.7%

respectively, and a 5-year survival rate of 58.8%

vs. 55.7% respectively (LOE 2). Nonetheless, the
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level of clinical evidence remains low and further

high quality comparative studies are required

before laparoscopic resection for gastric cancer

can be routinely recommended.

� Laparoscopic gastrectomy may be routinely

performed in patients with early gastric cancer

only as insufficient long-term evidence exists to

confirm the comparative oncological adequacy of

laparoscopy to open surgery for lesions other than

early gastric cancer. (LOE 1)

3.4.4 Management of peri-operative
complications

The three most important complications of gastric

cancer surgery are:

� Anastomotic leak

� Duodenal stump leak

� Delayed gastric emptying (DGE)

A consensus definition to aid the identification and

management of DGE has been recently provided by

the International Study Group for Pancreatic Surgery.

The management of grade A DGE is conservative, while

patients with grade B DGE will benefit from prokinetic

agents. Patients with grade C DGE, too, are best

managed by the use of prokinetics and nutritional

support. Very rarely, repeat surgery is warranted which

has a low success rate and hence needs to be reserved

as a last resort.
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Delayed gastric emptying (DGE) post gastric
surgery

Nasogastric drainage requirement

DGE grade A up to 4-7th post-operative day

DGE grade B 7-14th post-operative day

DGE grade C beyond the 14th post-operative day

3.4.5 Role of Palliative Gastrectomy/Palliative
bypass procedures

� Palliative chemotherapy with or without targeted

therapy forms the mainstay of treatment for stage

IV gastric cancer. (LOE 1)

� A multidisciplinary approach is required for the

effective management of complicated advanced

gastric cancer

� Therapeutic options to control symptoms of local

disease progression such as nausea, pain, bleeding

and obstruction include palliative surgical

resection, surgical bypass (gastrojejunostomy),

radiation therapy, and endoscopic techniques. All

forms of palliative therapy must take into account

the overall prognosis of the patient in order to

avoid excessive morbidity and mortality or lengthy

hospital stay in those with a limited life span.

(LOE 1)

� The primary role of a palliative gastrectomy in an

unresectable/metastatic setting is bleeding. (LOE

2) Surgical resection is particularly relevant when

haemostatic radiotherapy is not feasible.  There is

no established role of lymphadenectomy in the

palliative setting. (LOE 2)
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� Several case series have reported promising results

after palliative resection along with adjuvant

chemotherapy for stage IV disease in selected

patients. (LOE 3) The results indicate potential for

an improved quality of life and a prolongation of

survival if an acceptable morbidity and mortality

is present. The level of evidence, however, remains

low and elective palliative gastrectomy in the

metastatic setting is not recommended, even in

the setting of a solitary liver metastasis.

� Palliative bypass procedures such as a gastrojeju-

nostomy is a viable option in the presence of

gastric outlet obstruction, especially when the

patient has a longer life expectancy (>2 months).

In such a situation, endoscopic stents have a high

chance of blockage and are effective for a shorter

duration when compared to surgical bypass,

although numerous series enthusiastically advocate

the routine use of stents. The financial implications

and available expertise of self expanding metallic

stent placement must be taken into consideration

when offering patients treatment options for

palliation for obstruction. (LOE 2)

� A venting gastrostomy and feeding jejunostomy

may also be considered when more elaborate

procedures are not possible. (LOE 2)
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3.5 Chemotherapy/Radiotherapy

3.5.1 Perioperative and adjuvant chemotherapy

� In patients with operable gastric or lower

esophageal adenocarcinomas, a perioperative

regimen (ECF/CF) improves curative resection rate,

decreases tumor size and stage and significantly

improves progression-free and overall survival and

should be recommended. (LOE 1)

� Capecitabine and oxaliplatin are as effective as

fluorouracil and cisplatin, respectively, in patients

with previously untreated esophagogastric cancer

and can be used to replace these drugs in

perioperative chemotherapy regimens. (LOE 3)

The MRC-MAGIC trial was a phase III RCT that

randomized 503 patients with potentially resectable

adenocarcinoma of the stomach, esophagogastric

junction, or lower esophagus to either perioperative

chemotherapy and surgery or surgery alone.

Chemotherapy involved three preoperative and three

postoperative cycles of ECF. Compared to the surgery-

alone group, the perioperative-chemotherapy group
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had significantly better OS, 5-yr survival, and

progression-free survival. Rates of postoperative

complications were similar in the perioperative-

chemotherapy group and the surgery-alone group, as

was the 30 day mortality after surgery. The resected

tumors were significantly smaller and less advanced

in the perioperative chemotherapy group.

Another French phase III RCT randomized 224 patients

with resectable adenocarcinoma of the lower

esophagus, gastroesophageal junction (GEJ), or

stomach to either perioperative chemotherapy and

surgery (n=113) or surgery alone (n=111).

Chemotherapy consisted of 2-3 preoperative cycles of

CF and 3-4 postoperative cycles of the same regimen.

The perioperative chemotherapy group had a better

OS and a better disease-free survival. Perioperative

chemotherapy significantly improved the curative

resection rate. Occurrence of grade 3/4 toxicity was

higher in the perioperative chemotherapy arm, but

the postoperative morbidity was similar in the two

groups.

Docetaxel based regimens (DCF/DCX) have also been

evaluated as perioperative chemotherapy in phase 2

trials and found to have promising results. (LOE 3)

Adjuvant chemotherapy

� Adjuvantchemotherapy with capecitabine plus-

oxaliplatin treatment improves the disease-free

survival rate after curative D2 gastrectomy and

should be considered as a treatment option for

patients with operable gastric cancer (LOE 1).
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� S-1 is an effective adjuvant treatment for East Asian

patients who have undergone a D2 dissection for

locally advanced gastric cancer (LOE-1). Similar

data is not available from the western countries.

S-1 is not available outside of Japan.

The CLASSIC trial was a phase III RCT which

investigated the effect of adjuvant chemotherapy with

capecitabine plus oxaliplatin after D2 gastrectomy

compared with D2 gastrectomy on disease-free survival

in patients with stage II-IIIB gastric cancer. 1035 patients

were randomly assigned to receive adjuvant chemo-

therapy of eight 3-week cycles of CAPOX for 6 months

or surgery only. The 3 year DFS was superior in the

chemotherapy and surgery group as compared to

surgery alone. Grade 3/4 adverse events were reported

in more than half of the patients in the chemotherapy

and surgery group.

A prospective combined analysis of two RCTs (n=397)

on adjuvant chemotherapy (FAMTX or FEMTX)]

compared with a control arm who underwent only

radical resection for histologically proven

adenocarcinoma of the stomach or esophago-gastric

junction showed no significant differences between

the treatment and control arms for either DFS  or OS.

Thus, neither FAMTX nor FEMTX can be advocated as

adjuvant treatment in patients who undergo resection

for gastric cancer.

A meta-analysisreports 23 trials which compared

adjuvant chemotherapy with surgery alone (n=4919).

Adjuvant chemotherapy was associated with an
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improved OS with the RR for death of 0.85. It was also

associated with a better DFS and a lower recurrence

rate. Grade 3/4 of myelosuppression and GI toxicity

occurred more frequently in the treatment arm.

A randomized study from Japan tested S-1, an oral

fluoropyrimidine, as adjuvant chemotherapy in 1059

patients with stage II or III gastric cancer (D2

gastrectomy followed by adjuvant S1 vs. D2

gastrectomy alone). The trial was stopped early because

the first interim analysis showed that the S-1 group

had a higher rate of OS than the surgery-only group.

Follow-up data showed the 3-year OS to be 80.1% in

the S-1 group and 70.1% in the surgery-only group.

Adverse events of grade 3/4 were relatively common

in the S-1 group and included anorexia, nausea, and

diarrhea.

Another phase III Japanese trial on 292 patients

compared 5-fluorouracil (5-FU), adriamycin, and

polyadenylic-polyuridylic acid (poly A:U) against

5-fluorouracil plus adriamycin (FA) for patients with

operable gastric cancer who had D(2-3) curative

resection. During the 15-year follow-up,

chemoimmunotherapy significantly prolonged OS

(P = 0.013) and DFS (P = 0.005) compared with

chemotherapy alone. The survival benefits were

prominent in the subset of patients with T(3)/T(4a),

N(2), or stage III disease. There could be a survival

advantage of chemoimmunotherapy with a regimen

of FA and poly A:U in curatively resected gastric

adenocarcinoma.
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A meta-analysis of 4 Japanese RCTs conducted between

1980 and 2005 comparing adjuvant chemotherapy for

curatively resected gastric cancer with surgery alone

found that  in Japan adjuvant chemotherapy using oral

fluorinated pyrimidines for long-term maintenance

therapy appears to be effective for gastric cancer

patients after curative resection with an estimated

hazard ratio of 0.73 (95%CI=0.60-0.89).

3.5.2  Adjuvant chemoradiation

� In patients undergoing upfront surgery (D0, D1

or D2 dissection), adjuvant chemoradiation plays

a significant role in reducing the local recurrence

and survival (LOE 1)

The Southwest Oncology Group (SWOG 9008) in 2001

reported a large phase III randomized clinical trial

INT0116 with adjuvant chemoradiotherapy for gastric

adenocarcinoma. In this study 556 patients with gastric

adenocarcinoma completely resected with high risk

features of T3/T4 or node positivity to either

postoperative chemoradiotherapy (5-FU based) or

observation after surgery. After a 5 day cycle of 5-FU

and leucovorin, 45Gy/25#/5 wks radiation was given

concurrent with 5-FU and leucovorin, followed by two

additional cycles of 5-FU and leucovorin at one month

intervals. 85% patients were node positive and two

thirds were T3/4.With a median follow up of 5 years,

the locoregional relapse decreased with adjuvant

treatment from 29% to 19%, median survival increased

from 27 to 36 months and 3 yrs OS 41% vs. 50% for

adjuvant treatment (p=0.005). (LOE 1). 5FU can be

replaced with capecitabine. (LOE 3)
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The 12 year update, with a more than 10-year median

follow-up demonstrates strong persistent benefit from

adjuvant radiochemotherapy with a HR of 1.32

(p = 0.004) for survival and 1.51 (p < 0.001) for disease-

free survival. This benefit was maintained in all

subgroups except in the diffuse histological subtype.

The limitations of this study were focused on the type

of surgery performed because in 54% of patients, this

was suboptimal (less than D1 lymph node dissection),

raising the question of whether postoperative

chemoradiotherapy could have offset the low nodal

resection in most cases. To clarify this issue, a subgroup

analysis of the INT0116 trial was also published. This

showed that the survival benefit of adjuvant chemo-

radiotherapy remained similar in the D0 and D1 lymph

node dissection groups, while survival benefits in the

D2 dissection group were doubtful; however, the small

number of patients in this last subgroup made it difficult

to draw exhaustive conclusions. (LOE 1)

Adjuvant chemoradiation in patients undergoing
D2 dissection

A randomized Korean study compared patients with

advanced stage gastric cancer who received

postoperative CRT had better outcome after a D2

dissection. Overall intent-to-treat analysis showed that

addition of radiation therapy to chemotherapy did not

improve disease-free survival but in the subgroup

analysis for stage 3 patients, chemoradiation therapy

significantly prolonged the 5-year  DFS rates compared

with chemotherapy (73.5% vs 54.6%, p=.056).
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Another randomized study from China compared

adjuvant 5FU chemotherapy alone with adjuvant

chemoradiation using IMRT technique. This study

demonstrated a superior 5-year recurrence-free survival

rate (RFS) and superior local control in patients

receiving IMRT+ 5FU+ LV  compared to 5FU+LV alone

(45.2% vs. 35.8% p=0.02). Overall survival was similar.

An observational Korean study on more than 500

patients showed the benefit of adjuvant

chemoradiotherapy even after D2 surgery.

Role of more aggressive chemotherapy with
adjuvant radiation

Studies have shown that the addition of more cytotoxic

drugs to 5FU therapy, according to the MacDonald

scheme, does not translate into a survival benefit. (LOE 2)

3DCRT or IMRT

The planning of radiotherapy fields requires experience

and a quality assurance system. Radiotherapy is

influenced by its conformation in 3D (3D-CRT) or

intensity modulated radiotherapy (IMRT), and these

technologies have been shown to reduce toxicities. A

total radiation dose 45 Gy is set to run in 25 fractions

of 1.8 Gy. The delimitation of volumes must meet the

guidelines established by the RTOG and EORTC and

include the tumor bed, celiac lymph nodes and para-

aortic nodes. There are many dosimetric studies

suggesting the superiority of 3DCRT over IMRT, there

is no clinical studies to support the same, hence cannot

be recommended in routine practice and 3DCRT should

be routinely used. (LOE 5)
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3.5.3 Chemotherapy for metastatic gastric cancer

� The outlook for advanced gastric cancer remains

poor, with median overall survival usually less

than 12 months.

� There may be regional variations that impact on

treatment choice and effectiveness in advanced

gastric cancer.

� Fluoropyrimidine and platinum chemotherapy

remains the backbone of current therapy and does

lead to an improvement in overall survival over

best supportive care alone.

� The addition of a third agent, anthracycline or

taxane, adds a small survival gain but there are

toxicity trade-offs.

� The addition of Herceptin® to HER2-positive

gastric cancer has been shown to improve survival

and should be considered a standard of care.

� Currently, there is no evidence for a clinical benefit

of adding other biological agents to standard

chemotherapy.

� Second-line chemotherapy, with a taxane or

irinotecan depending on first-line regimen, can

be considered an option in selected patients.

� Future research should focus on a better

understanding of molecular pathways specific to

gastric cancer to allow rational trial design of better

targeted agents.

Advanced gastric cancer includes inoperable locally

advanced, recurrent, or metastatic adenocarcinoma of

stomach. More than half of the patients with gastric
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cancer initially present with advanced disease. The

5-year survival for advanced/metastatic gastric cancer

is less than 10% and median overall survival remains

less than 1 year. Randomised trials of chemotherapy

vs. best supportive care have demonstrated superiority

of chemotherapy over best supportive care.

Combination chemotherapy has significant survival

advantage compared to single-agent chemotherapy in

a meta-analysis of 11 studies (HR, 0.82; 95% CI, 0.74

to 0.90). Secondary analysis for response rate and time

to progression also favoured combination

chemotherapy.

There is no globally accepted standard of care for this

subset of gastric cancer patients. Patients with poor

performance score (PS) of >2 should be offered best

supportive care (BSC) only. Patients with PS 0-2 can

be considered for palliative chemotherapy if they have

adequate organ function. (LOE 1)
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The backbone of chemotherapy for patients with

advanced gastric cancer is fluoropyrimidine and

platinum. Wagner et al. conducted a systematic review

and meta analysis based on randomized phase II and

III clinical trials on first-line chemotherapy in advanced

gastric cancer and concluded that best survival results

are achieved with three-drug regimens containing

5-FU, an anthracycline and cisplatin (LOE 1).

The REAL-2 Study was a large phase III study involving

1002 patients with advanced gastro-oesophageal cancer

conducted across 61 centres mainly in the UK. It aimed

to establish the potential use of Xeloda (capecitabine)

and oxaliplatin in previously untreated patients and

to show Xeloda to be as effective as 5-FU, and

oxaliplatin to be as effective as cisplatin. Patients were

randomised to one of four regimens: epirubicin,

cisplatin and 5-FU (ECF), epirubicin, oxaliplatin and

5-FU (EOF), epirubicin, cisplatin and Xeloda (ECX) or

epirubicin, oxaliplatin and Xeloda (EOX). Median

survival times in the ECF, ECX, EOF, and EOX groups

were 9.9 months, 9.9 months, 9.3 months, and 11.2

months, respectively; survival rates at 1 year were

37.7%, 40.8%, 40.4%, and 46.8%, respectively. In the

secondary analysis, OS was longer with EOX than with

ECF. Progression-free survival and response rates did

not differ significantly among the regimens. Toxicity

of capecitabine and 5-FU were similar. Compared to

cisplatin, oxaliplatin was associated with lower

incidences of grade 3/4 neutropenia, alopecia, renal

toxicity, and thromboembolism but with slightly higher

incidences of grade 3/4 diarrhea and neuropathy. Thus,
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capecitabine and oxaliplatin are as effective as 5-FU

and cisplatin, respectively, in patients with previously

untreated advanced esophagogastric cancer and can

be used to replace these drugs even in perioperative

chemotherapy regimens. (LOE 3)

Docetaxel is the preferred agent for use in combination

with cisplatin, 5-FU. In the V325 trial, DCF regimen

(docetaxel, cisplatin, 5-FU) was compared to CF

(cisplatin, 5-FU) and DCF resulted in significant OS

(23% risk reduction) advantage, better time to tumour

progression (32% risk reduction) with doubling of

2 year survival. DCF regimen was however associated

with excessive toxicity particularly myelosuppression.

(LOE-3) Various modified DCF regimens are being used

(for eg-DOX). These regimens have comparable

efficacy with reduced toxicity.(LOE 3)

Compared to Cisplatin–5-FU, the addition of an

anthracycline significantly improves survival.

The ECF regimen (Epirubicin, Cisplatin, infusional FU)

is associated with response rates in excess of 70%

(LOE 2). ECF regimen is considered by many as a

reference regimen in first line therapy of advanced

gastric cancer.

All patients with metastatic gastric adenocarcinoma

should be tested for HER2-neu status if they are eligible

for first line chemotherapy. HER2 positivity has been

reported in approximately 15% - 20% of

gastroesophageal cancers. Higher rates of positivity

are found in GEJ compared to stomach and more in

intestinal compared to diffuse histology.
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The trastuzumab for Gastric Cancer (ToGA) trial, a

pivotal randomized clinical trial of patients with HER-

2 positive advanced, mostly metastatic, gastric cancer,

proved the efficacy of  trastuzumab  (anti-Her 2 therapy)

in combination with chemotherapy.  The median

overall  survival was  significantly prolonged   in  the

trastuzumab-containing arm  (13.8 vs. 11.1 months;

HR 0.74; p=0.0046) without unexpected  toxicity

including cardiac events. The survival benefit was most

pronounced in the subgroup of high HER-2/neu

protein overexpression  (median overall  survival of

16 months). (LOE 1) Only 20% of the patients screened

and subsequently enrolled for this study were found

to be HER2-positive when utilizing both

immunohistochemistry and FISH. Her2 testing is

recommended for all patients with advanced gastric

cancers and type III oesophageal adenocarcinomas.

(LOE 1)

HER2 status in esophagogastric cancers can be assessed

using the same FDA-approved HER2 assays as for

breast tumors. Other targeted agents are still at the

moment investigational and have/are being tested in

various phase II/III trials (bevacizumab, cetuximab,

everolimus). In a phase II study of AIO group,

cetuximab was used in combination with FUFOX

(oxaliplatin, 5fU, folinic acid) and resulted in high

response rates of 65%, TTP of 7.6 months and OS of

9.5 months. However in a phase III trial in 904 patients

with advanced gastric cancer without any prior

treatment (EXPAND) of cetuximab plus capecitabine
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and cisplatin, the combination failed to show a

significant improvement in PFS. In the REAL-3 trial,

patients either received EOC (epirubicin, oxaliplatin,

capecitabine) or modified EOC plus Panitumumab.

Response rates were similar but panitumumab group

was associated with significantly worse overall survival.

After promising results from phase II studies of

bevacizumab with chemotherapy, the combination of

bevacizumab with capecitabine and cisplatin was tested

in phase III AVAGAST trial. There was significant

improvement in objective response rate (46% v/s 37%)

and median PFS (6.7 v/s 5.3) months, however there

was no significant survival benefit (median 12.1 v/s

10.1 months). Currently, none of these drugs can be

recommended for use in gastric cancers.

Almost all patients with advanced gastric cancer will

develop progressive disease after first line therapy.

Second line therapy in patients who have progressed

after first line will depend on PS and disease -free

interval on first line therapy. For patients who retain

an adequate PS, utilization of other active agents not

used in the first-line regimen is reasonable, either in

combination or as serial single agents. Trastuzumab

can be given along with chemotherapy if not used as

part of first line therapy. Various options are irinotecan,

docetaxel, paclitaxel, FOLFIRI , however there is no

standard approach.
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Options for first line therapy

DCF

DCF modifications (DOF, DOX, others)

ECF

ECF modifications (ECX, EOX,others)

Cisplatin, fluoropyrimidine

Cisplatin, capecitabine

Oxaliplatin, 5FU

5 FU, Irinotecan

For HER2neu positive patients

Trastuzumab + cisplatin-fluoropyrimidine

(trastuzumab & epirubicin combination should not be

used because of risk of increased cardiotoxicity)

Options for second line therapy

Trastuzumab + chemotherapy (for HER2 positive

tumours if trastuzumab not used in first line)

Irinotecan-cisplatin

Irinotecan-fluoropyrimidine

FOLFIRI

Irinotecan

Docetaxel

Paclitaxel
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Commonly used chemotherapy regimen and
doses

Regimen Drugs, doses and schedule

ECF Epirubicin: Day 1: 50 mgs/m2

Cisplatin:  Day 1: 60mgs/m2

5FU: 200mgs/m2/per day by

continuous infusion for 21 days

Cycle repeats every 3 weeks

Cisplatin-5FU Cisplatin:  Day 1, 100mgs/m2

5-Fluorouracil: Days 1-5: 800mg/m2/

day continuous infusion

Cycle repeats every 4 weeks

EOX Epirubicin: Day 1: 50 mgs/m2

Oxaliplatin:  Day 1: 130mgs/m2

Capecitabine: 1250mg/m2/day in 2

divided doses for 21 days

Cycle repeats every 3 weeks

CAPOX Oxaliplatin: Day 1: 130mgs/m2

Capecitabine: Days 1-14:

2000mg/m2/day in 2 divided doses

Cycle repeats every 3 weeks

3.5.4 Palliative radiation for gastric cancer

Prospective studies investigating the role of radiation
in palliation have demonstrated that addition of
radiation to chemotherapy provides sustained
symptomatic relief. In two prospective studies using
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focussed small field radiation (35 Gy/14#; 30 Gy/10#;40
Gy/16#) the rates of palliation of bleeding, dysphagia/
obstruction and pain were 54-91%, 25%-81% and 25%-
86%, respectively. In another study investigating the
role of radiation specifically for gastric bleeding
reported 90% rate of symptomatic palliation, with
reduction in need for transfusion (6 to 0 units, p<0.001)
upto 3 months after radiation and increase in median
hemoglobin of 1.5 units (9.1-10.6, p<0.001).These
symptoms were controlled without need for additional
intervention for a median of 70%, 81% and 49% of
patients for the remaining life. Within the reported
studies patients receiving doses with biological
equivalence of <41 Gy had poor tumor control (70%
vs 100%, p=0.05). Furthermore use of combined
chemoradiation resulted in trend towards improved
overall survival (6.7 vs 2.4 mths, p=0.08).

Palliative radiation for postsurgical regional
recurrences

Though D2 gastrectomy is standard surgical resection
a substantial proportion of patients undergo suboptimal
nodal resection within community practice placing
patients at risk for regional recurrences. Palliating nodal
metastasis becomes important especially if they are
isolated site of recurrence. The role of radiation within
this scenario has been investigated in a prospective
study of 79 patients. Overall 37 patients received
radiation (40-60Gy in 2 Gy fractions) and 42 received
chemotherapy or best supportive care. After radiation,
complete and partial response was observed in 29.7%
and 54.1% of the patients. Amongst those who were
symptomatic, 90% had symptomatic relief with
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radiation. The 2 year overall survival in the radiation
and chemotherapy group was 27.6% and 4.1%
respectively (p=0.002). Multivariate analysis identified
the use of radiation as an independent factor reducing
odds of death.

Use of standard dose radiation is associated with high

rates of symptomatic palliation of bleeding, dysphagia

and pain for patients with unresectable nonmetastatic

gastric cancer and improved overall survival. The use

of radiation is also associated with high response rates

and improved overall survival in patients with

postsurgical nodal recurrences. (LOE 3)
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3.6 Pain Management/Palliative Care

3.6.1 Pain management

Specific treatment for pain due to gastric cancer is

determined by the following characteristics: age, overall

health, and medical history, type of cancer, extent of

disease, tolerance for specific medications, procedures,

or therapies, expectations for the course of the

condition, and the opinion or preference of the patient.

Pain can be treated by pharmacological methods or

non-pharmacological techniques including

interventional pain management e.g. celiac plexus

block.

Pharmacological methods: As per the WHO ladder

recommendations (1986), cancer pain in general can

be treated successfully in about 70-90% patients by

oral analgesics which is administered around the clock



201

taking into consideration the individual patient’s health

status. If the pain is mild (step I), paracetamol 1 gm 6

hourly with or without NSAIDS, and if pain is of

moderate intensity, a weak opioid like tramadol or

codeine can be added. When the pain is severe, strong

opioids like oral morphine 10 mg 4 hourly are usually

prescribed. However, in gastric cancer, oral analgesics

may not be absorbed properly and bioavailability is

questionable. Therefore, transdermal fentanyl patches

(25,50,100  mcg) may be employed since many patients

shall have sustained moderate to severe backache or

epigastric pain. (LOE 3) Breakthrough pain is a sudden

flare of pain over and above the controlled background

pain which occurs in about 40% of patients. Many

patients complain of distension and pain after food

intake. Pain of colicky origin may need to be treated

by antispasmotic drugs. Prokinetics should be avoided

in gastric outlet obstruction usually leading to

worsening of the pain. Patients with intestinal

obstruction may benefit from corticosteroids.

Non-pharmacogical Treatment:  Non-pharmacological

pain management is the management of pain without

medications. This method utilizes ways to alter thoughts

and focus concentration to better manage and reduce

pain. Methods of non-pharmacological pain include:

education and psychological conditioning, not knowing

what to expect with cancer treatment is very stressful.

Explanation of each step of a procedure in detail,

utilizing simple pictures or diagrams when available,

a good communication prior to any procedure goes

long way to allay much anxiety.
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Interventional pain management: When oral analgesics

fail to provide even 50% pain relief, then interventions

are employed to provide lasting relief.  Neurolytic

splanchnic nerve block was found to effectively relieve

refractory abdominal pain in patients with upper

abdominal cancer. Data from 47 patients with refractory

pain treated by neurolytic splanchnic block over a 3-

year period at the MD Anderson Cancer Center were

analyzed for outcomes in pain score, consumption of

analgesics, and complications of the procedure. Results

showed that 85% of patients had significant reductions

in pain score, 13% had unchanged scores, and 4% had

an increase in pain score (P < .001), for a mean pain

score decrease from 7.2 to 4.0 (P < .05). In addition,

intake of analgesics declined from 297 mg MEDD to

184 mg/day (P < .05). Orthostatic hypotension and/or

diarrhea were noted in several patients after treatment,

but were conservatively managed and the symptoms

resolved.

A prospective study done at Tata Memorial Hospital

included 100 consecutive patients receiving opiods for

their pain relief were divided in two groups. Group I

(control) patients received oral morphine & NSAIDS

and group II (study) patients underwent neurolytic

celiac plexus block (NCPB) to compare their effects

on pain relief, morphine consumption, quality of life

(QOL), Karnofsky and performance scores up to one

month. NCPB provided statistically significant better

pain relief and reduced morphine consumption at one

month (P=0.000). Superior Karnofsky and performance

scores also favored NCPB group (P = 0.000); however
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the difference in overall QOL was not statistically

significant (P =0.24). Patients in oral morphine group

had more side effects (94% vs. 58%) as compared to

NCPB (P = 0.000). NCPB is an effective tool to reduce

opioid requirement and the drug-related adverse

effects. It is a rewarding technique, especially when

morphine availability and its easy accessibility to the

deserving patient is poor. (LOE 3)

3.6.2 Palliative care

I Palliative care

It is defined by WHO as ‘an approach that improves

the quality of life of patients and their families facing

the problem associated with life-threatening illness,

through the prevention and relief of suffering by means

of early identification and impeccable assessment and

treatment of pain and other problems, physical,

psychosocial and spiritual.

Care of the physical symptoms - Some common

symptoms encountered with advanced gastro-intestinal

tumours are pain, nausea & vomiting, constipation or

diarrhea, and symptoms of bowel obstruction. Where

ever, anti cancer measures can be used to alleviate

symptoms, it should be attempted for palliation. Any

reversible cause (eg. ascites) should be tapped when

necessary. Symptoms which cannot be reversed should

be treated as early as possible.

Parenteral nutrition - Its role in patients with limited

life span is controversial as quality of life has to be

balanced against hypoprotenemia. There is adequate
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evidence against its routine use for patients with less

than 3 months estimated survival and side effects are

well known. Options should be discussed with patient

and family by professionals before instituting such

treatment.

Bleeding is common from tumour inside the gut, but

occasionally can be from irritation caused by peritoneal

deposits. Gastroscopy may be helpful. Use of

ethamsylate or tranxemic acid 500mg ́  8h till bleeding

stops is helpful. This can be repeated as often as

needed.

II Psychological care

Personalized medical care has been consistently proven

in literature as contributing to the maintenance of

psychological balance and quality of life in patients

suffering from chronic conditions. There are a plethora

of psychological support systems available from

counseling to behaviour modifying therapies. The bad

prognosis has to be broken gently; sometimes over

many consultations. Training of palliative care workers

has proven to be effective and needs to be ongoing.

The proven time tested modalities still remains ‘active

listening’ by trained counselors and psychologists; to

enable patients and families to talk to each other and

solve each problem with the help of the multi-

professional Palliative Care team. The aim is self help,

with active support provided at the right times; through

the entire disease trajectory and into the bereavement

process. The role of support groups is proven.
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III Social care

In a country like India this cannot be over emphasized

as families have often spend all they have and are still

faced with the burden of advanced cancer and it’s

management. Cessation of active therapy moves into

the social realm as well. Care for the family with timely

financial aid; combined with support to learn a trade

which will result in ‘Women Empowerment’. Education

aid for children is also very helpful for families to move

on.

IV Spiritual care

This is not religious care and there is a plethora of

evidence to show that timely care for the ‘Why Me’

question can help both patient and family cope with

the bad prognosis.

V Hospital vs.  home care vs.  hospice care

This should be the choice of patient and family and

this may change many times during the disease

trajectory. Adequate support provided by Home care

teams are cost effective; yet can only be effective if

Home Care teams can provide effective Holistic Care.

Studies have shown the importance of Family

physicians or Hospice Rapid response teams for

provision of ‘Out of Hours Care’. Hospice care takes

care of patients where symptom control is difficult at

home or adequate family support is not available.

Hospice care in a country like India is an option, not

often exercised, as family units are strong and provide

sufficient care with the help of the professionals.
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VI End of life care

US National Institutes of Health (2004) specify that the

underlying disease process should be irreversible, and
that the symptoms or impairments resulting from it
require either professional, or informal family/volunteer
care in the time leading up to death, while World Health
Organisation (1998) define end-of-life care as ‘the
active, total care of patients whose disease is not
responsive to curative treatment’. Stents for symptom
control, nasogastric feeding and medication vs
parenteral nutrition, role of subcutaneous route for
medication should be patient preference and decision
making shared between patient, family and

professionals.

VII  Bereavement care

Is an integral component of Palliative care and is offered
by all Palliative Care teams till such time the next of
kin is able to move on in life. Normal grief is
experienced in 90% of families. Prolonged, delayed
or excessive depression can be life threatening and
prolonged intervention may be necessary to prevent
the same. Studies have shown that intervention too
soon by Palliative care teams can even be detrimental
and should be preserved only for those families
showing abnormal grief. Optimum timing of a
bereavement visit is also a topic of research and there

are conflicting reports in literature.

VIII  Relevance

Evidenced based research in Palliative Care- The

last 10 years has seen an outpouring of research, though

not many are level 1 or 2. It is interesting to note that



207

there is as much effort in this from nurses as from

doctors.

IX  Ethical considerations

This can be challenging especially at the end of life

and intertwined with Medical futility. This discussion

extends to the realm of life-sustaining treatments as

well. Adequate discussion is mandatory with lucid

patient and family; often many times. The role of

informed consent is relevant and hospital policies can

help in clinical decision making.

X Conclusions

Palliative Care completes the cycle of cancer care when

the disease is advanced. When introduced earlier in

the trajectory of the illness, it can provide time for

patients and families to accept the status of disease,

come to terms and derive the maximum ‘Quality of

life’ possible in the limited time available.
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