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INTRODUCTION

Head and neck squamous cell carcinoma (SCC) spreads via lymphatics to the regiond
draining lymph nodes in the neck, and this spread is thought to be embolic in nature'.
Since the presence of lymph node metastases is an important prognostic factor in
Head and Neck cancer, decreasing survival by 50%°, rdiable staging of the neck in
this dissese is imperative to determine further management. Physica examination,
magnetic resonance imaging, ultrasound scanning and computed tomogrephy of the
neck, have not proved relidble in assessng nodd involvement, with approximady
30% of patients with dinicdly dear necks (NO) containing occult metastases in neck
dissection specimens®.

An accurate method for determining the presence of lymph node metastases in the
neck isonly available in the form of mgjor surgery, by performing a neck dissectiort'.

Surgeons are reluctant to perform neck dissections for early clinicd disease because
of the associated morbidity. However, a "wait-and-seg' agpproach results in a high
proportion of patients developing metadtatic disease after completing initia treatment.
Convesdy, peforming a cevicd lymph node dissection on dl patients with the
disease would lead to a high proportion of unnecessary surgery.

Since the treatment of early neck disease carries a better prognosis than late neck
disease®, the management of the dinicaly NO neck remains one of the continuing
debates in oral and oropharyngeal cancer®.

In cutaneous maignant melanoma and bresst cancer, a Smilar debate has centred
around the invedtigation and trestment of regionad lymph nodes and to this effect, the
technique of sentind node biopsy (SNB) is gaining popularity’. In this a vitd blue
dye (such as Patent Blue V) and radiocolloid (such as Albures or Nanocolloid) are
injected around a tumour, or the dte of its excison. Lymphatic channels sain blue
and these are mapped to the firg echelon lymph node in the regiond draining basin.
The use of pre-operative lymphoscintigrgphy and an intra-operative gamma probe aid
locdisation of radioactive sentind nodes, some of which do not gan blue, yet contain
microscopic  deposits of tumour. In maignant melanoma, it has been shown that
patients without papable nodal disease and a sentind node clear of metastatic disease
are highly unlikdy to have metastases dsawhere within the nodd group®. Sentind
node biopsy has aso been used to successfully stage other cancers, such as penile®
cancer, carcinomaof the vulva'® and Merkel cdll carcinoma®.

Sentind node biopsy is emerging as a means of determining the presence of noda
metastases in squamous cell carcinoma of the upper aerodigestive tract'®. Recent
reports in the literature and on-going sudies suggest the procedure will find a role in
the management of the dinicdly NO neck'*!4, dthough the procedure is not without
technicdl difficulties*°,

Radiation doses to surgeons and pathologists participating in sentinel node procedures
in breast cancer have been established to be low'’.
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AIMS

PRIMARY AIMS

To determine whether sentind node biopsy can accurately determine the presence or
absence of lymph node metastases in patients with TL/T2NO orad and oropharyngedl
cancer

SECONDARY AIMS
To map the anatomicd dte of the sentind node in head and neck carcinoma for
various Stes of primary leson in the ora cavity and oropharynx.

To determine the role of immunohistocytochemidry and multiple sep sectioning in
identifying micrometastases in the sentind node in the absence of visble metastases
by conventiond staining methods

PATIENTS, MATERIALSAND METHODOLOGY

The methods described here for pre-operdive lymphoscintigraphy and surgery are
those used a Canniesburn Hospitd. Other centres that join the study will have
previoudy peformed the technique usng dightly diffeeent methods. The trid
protocol accepts that different centres will use different techniques to harvest the
sentined node. For example, some centres will use blue dye and others will use
radiocolloid only; some units will peform pre-operative lymphoscintigraphy and
others will not. The centres paticipating in the study should have proven their
experience in the technique of harvesting the sentind node in the context of a neck
dissection prior to embarking on sentinel node biopsy as an interventiona procedure.

Although the actud method for harvesting the sentind node will vary between units,
it is imperative that al units use the same method for pathologica examination of the
sentind node and that al units peform a modified radicd neck dissection if the
sentind nodeis found to contain viable tumour cells.

INCLUSION CRITERIA

patients with histologically proven TL/T2NO ora or oropharynged SCC accessible to
injection.

EXCLUSION CRITERIA

pregnancy, lactation, patients undergoing €ective trestment to the neck (ether
surgery or radiotherapy).

METHOD OF SENTINEL NODE BIOPSY
SNB conggts of three main areas. Lymphoscintigraphy, Surgery and Pathology.

(A): LYMPHOSCINTIGRAPHY

Petients undergo lymphoscintigraphy up to one day prior to surgery. A maximum of
40MBg 99mTc-labdled Human Serum Albumin (Albures or Nanocoll) is injected
throughout the norma mucosa surrounding the tumour edge and submucosa on the
deep aspect of the tumour in a volume of approximately 0.5-1.0ml. A syringe with a
permanently secured needle is used for injection, to prevent inadvertent spillage of
colloid into the mouth. Colloid is injected a as many points as necessary in an atempt
to completdy surround the tumour. A mouthwash is used immediatdy following
injection to prevent pooling or swalowing of residud radioactivity by the patient.
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Static lymphoscintigraphy is performed a 15 minutes, 30 minutes and one hour post
injection in two planes or until the gppearance of radioactive nodes. It is usua to see
hot spots 15 minutes post injection. If nodes are Hill asent one hour after injection,
the lymph nodes are either too close to the injection ste or radiocolloid has lesked out
of theinjection Ste.

Either a 57Co marker is employed to trace the patient outline or a flood source of a
57Co or 99mTc is placed behind the patient to produce a slhouette of the patient
outline. From the point of view of radiaion dose the marker pen is preferable. A
gamma camera fitted with a low energy, generd purpose (LEGP) collimator is used to
image the patient. A 20% window centred on the 140keV photopeak & selected and
the camera interfaced to a suitable computing system. The locations of radioactive
lymph nodes are marked on the patients skin: the postion of a 57Co solid source pen
is observed on the cameras persstence display and the pen moved until its postion
overlies that of a radioactive node. This pogtion is then marked on the skin using
indelible ink. During the skin marking, a lead plate of an appropriate thickness (eg
3mm) is used to shidd the injection Ste.

Following image acquistion a software mask is gpplied to dl images to diminate
radioactivity from the injection dte. A region of interest, drawvn around the image of
the Ste of injection, is used as the basis for the mask applied.

Thetechniquefor lymphoscintigraphy may vary slightly between centres.

CHOICE OF COLLOID

Two colloids ae commonly used for lymphoscintigraphy in Europe: Albures and
Nanocoll. Albures has a mean paticle sze of 500nm and is a dower moving particle
that remans in firg echdon (sentind) nodes but requires a high densty of termind
lymphatic vessels at the injection Ste. For these reason, Albures is the colloid of
choice in the tongue and floor of mouth. Nanocolloid has a mean paticle sze of
50nm and is a faser moving colloid which finds lymphatic vessals despite injection
into tissues with low dengties of termina lymphatics However, it moves readily from
senting nodes to subsequent echelon nodes and for these reasons nanocolloid is the
colloid of choice in nonfloor of mouth/nontongue primaries. The choice of calloid
should be recorded.

Site of lesion

Tongue or Other anatomical site
floor of mouth

Albures Nanocolloid

The choice of colloid may vary dightly between centres.

(B): SURGERY

At operation, 1-2 ml of Paent Blue V dye is injected throughout the norma mucosa
and submucosa surrounding the tmour. Patent Blue V dye is injected prior to the skin
indgon to minimise the risk of disupting lymphatic channds draining the primary
tumour. In order to approximate the same injection dtes as for radiocolloid, al
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injections should be made by one person. A suitable incison is made in the neck in
such a pogtion as to facilitate excison of the incison scar should a subsequent neck
dissection be necessary. The hand held gamma probe is used to identify radioactive
sentind  nodes, incdluding those marked pre-operativdy during lymphaoscintigraphy.
To reduce detection of radiation from the injection dte, a series of mdlegble derilised
lead plates may be used to mask the injection Ste, thus aiding in-vivo identification of
radioactive nodes. Radioactive nodes are excised and radioactivity within the node is
confirmed ex-vivo. Blue daned lymphatics if seen, will be followed to the firg
draning lymph node, which is harvested. Sentind nodes are labeled according to
their colour and radioactivity. The anatomical neck level of sentind nodes are noted.
Although sentind nodes should be harvested prior to treatment of the primary, the
proximity of the sentind node to the injection dte may require a further search for
sentind nodes following excison of the primary. If sentind nodes are sought after
excison of the injection ste, the nodes are unlikely to be blue stained.

Because of the rdaively high radioactivity gill present in the injection dtes and the
proximity to the sentind node, detection of scattered radiation must be avoided as far
as possible. As wdl as the use of lead plates as above, the gamma probe must have a
well collimated detector which excludes gamma radiation except over a smdl angle in
front of it. The pulse height andyss window should be st just to include the 99mTc
photopeak with a cut-off on the low energy sde a about 130 keV. The cdibration
should checked a regular interva of not more than one month (depending on make
and modd of instrument) and a quick check of cdibration should be devised to be
caried out before each use It may be necessacy to cdl on appropriate
scientifictechnicd assstance to ensure that the gamma probe is a its optimum
settings and to make an estimate of its sengitivity at these settings.

The details of the exact surgical methodology to retrieve the sentinel node may
vary dightly between centres.

(C): PATHOLOGY

Sentind nodes are fixed in 10% neutral buffered formdin and &fter fixation are
bisscted through the hilum, if this is idertifiable, or through the long axis of the node.
If the thickness of the halves is more than 2mm the dices are further trimmed to
provide additiona 2mm thick blocks. If sentind nodes are found to be free from
tumour on initid higologica examination step-serid sections will be prepared at an
additiond gx levels in the block a approximady 150 micron intervas. One H&E
dained section will be prepared a each leve. If the nodes Hill gppear histologically
negaive, an immediady adjacent section from each levd will be examined by
immunocytochemigry udng the multi-cytokeratin antibody AEVAES. (It is advisable
to mount two or more short sequences of serid sections a each leve to dlow for
possible technica problems with section preparation).

If a neck dissection is subsequently performed during the period of the study, dl non
sentind nodes over gpproximady 2.5mm in maximum diameter are identified in ther
anatomica groups. Each node is bisected through the hilum (or long axis, if the hilum
is not identifiable) and both haves are processed for histologica examination. Larger
nodes are trimmed in the manner detalled above for sentind nodes. One H&E stained
section is prepared from each block and is examined for the presence of nodd
involvement by tumour.

The interpretation of the histopathology and immunocytochemistry of sentind  lymph
nodes will be categorised as follows-
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PATHOLOGY CODE

DESCRIPTION

[EEN

Tumour pogtive on fird H& E examination

Initidly tumour negative, but tumour podtive on examination of
H&E of step serid sections

Negative a stages 1 and 2 but pogtive by immunohistochemidtry.
To be categorised as tumour postive there must be cells which are
both postive by immunocytochemisry and are cytologicaly seen to
be nucleated cdls with the characteristics of viable epithdid cdls in
both the immunocytochemica preparation and the serid H&E
section.  Cytokeratin  pogtivity lacking the cytologica festures of
viable tumour cellsis categorised as 4.

Cytokerdtin pogdtivity not showing the festures of viable tumour
cdls. This postivity is likey to represent ether dying tumour cells,
possibly apoptotic cdls, characterised by being eosinophilic bodies
lacking norma nucle, or macrophages with phagocytosed tumour
products. Usudly these cdls will be sngle and not smal cohesive
groups. The decison to dlocate nodes to this category requires
caeful comparison of the said H&E and immunocytochemicd

preparations.

(62}

Negative a al stages.

(o3}

Negative on firs H&E examinaion. Further examination not
performed since other sentind nodes contained viable tumour ether
on H& E or immunohistochemistry

It is important that all centres examine the sentinel node using the same
methodology and report the sentinel node pathology in the same manner.

FURTHER TREATMENT FOR PATIENTS WITH SENTINEL
LYMPH NODES CONTAINING TUMOUR

In the event that any lymph node contains viable tumour ether by routine histology or
through immunohisochemistry and multiple sectioning, the patient will undergo a
radicd or modified radicd neck dissection. For tumours that drain to lymph nodes on
both sdes of the neck, a neck dissection will only be performed on the sde of the
neck in which a sentind node containing tumour was found. The neck dissection
should teke place within four weeks of the sentind node biopsy, and any adjuvant
radiothergpy should start within sx weeks of the neck dissection. Radiotherapy
should not be administered prior to neck dissections.

Pdients will undergo further trestment to the neck following sentind node biopsy
according to the following flow chart:
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Sentinel node examined

Pathology code 1, 2 or 3 Pathology code 4 or 5
Radical or modified No further treatment to the neck
radical neck dissection No prophylactic neck radiotherapy
or further surgery
Neck staged pathologically pNO neck
Further treatment Entry into other trials to electively
as per unit protocol treat regional disease
Entry into other trials permitted not permitted
FOLLOW-UP

Follow-up will take place for dl patients entered into the trid. Petients will be seen
three monthly for the fird year, four monthly for the following two years and sx
monthly until 5 years post senting node biopsy.

At any stage, if nodd disease is detected, patients will be offered trestment to the neck
in the form of surgery. All other trestments for metadatic disease will be given
according to loca protocols, however, patients with regiond falure must undergo a
neck dissection, if fit for surgery.

END POINTS

PRIMARY END POINTS:
Dae of regiond recurrence (in the absence of: primary disease recurrence or a
second primary in agtelikely to spread to the Site of regiond failure)
SECONDARY END POINTS:
- Date of death
surviva to 60 months post entry into trid
Development of a second primary tumour in the upper aerodigestive tract
Development of aloca recurrence

ROLE OF PARTICIPATING CENTRES

A lead dinician will be nominated for each centre and will enter patients. Clinicians
should have demondrated their experience with sentind node biopsy on a least 10
patients with prior to entering patients in the multicentre study.
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FLOW CHART OF SIMPLIFIED TRIAL PROTOCOL

T1/T2NO oral/oropharyngeal SCC

with blue dye and radiocolloid

Sentinel node free of tumour Sentinel node contains metastases
by H&E or immunochemistry

No further neck treatment Neck dissection mandatory
No entry into trial for prophylactic Any other treatment or trial entry
treatment of neck disease as per local protocol
If regional failure occurs Regular follow up
neck dissection mandatory and appropriate management

Regular follow up
and appropriate management

FURTHER INFORMATION

For further information, please contact:

Tamur Shoab, Gay Ross or David Soutar, Plagtic Surgery Unit, Canniesburn
Hospital, Switchback Road, Bearsden, Glasgow. G61 1QL. UK

e-mal: tshoai b@canniesburn.org, gary.ross@canniesburn.org or
d.soutar@canniesburn.org

telephone : +44-(0)-141 211 5600

fax : +44-(0)-141 211 5652

web Ste: wWww.canniesburn.org/senting
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MINIMUM DATA SET

PATIENT DETAILS

Patient | dentification Number

Centre name | |

Lead dinician in charge | |

Date of birth | |

(day/month/year)

Sex [IMade

[lFemde

Date of sentingl node biopsy | |

(day/month/year)

Tumour ste

(indicate Site on diagram)
[ Tongue ant 2/3
[ Tongue post 1/3
[JFom
[]1Bucca mucosa
CIRMT
] Lower dveolus
[JUpper aveolus
[JHard palate
[[]Soft palate
[ Tonsl
CJother......vveeee.

Clinicd T sage |

[]Excison

[]External Beam Radiotherapy
[Interstitial radiotherapy
[JOther (stat€)..........ccccvnn....

Treatment to primary:
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Patient ID number:
MINIMUM DATA SET Centre name:

LYMPHOSCINTIGRAPHY

Type of colloid injected [ ]Nanocoll

[JAlbures

[]Other (state)..........
No of scintigraphy nodes | |
SURGERY

No of radioactive only nodes | |

No of blue only nodes

No of hot blue nodes | |

Lymph node basins explored []Lt neck (leves1-V)
(IRt neck (levels1-V)
[Other (state)..........

Any non-sentingl nodesexcised  |How many................

Length of time for SNB: (tick appropriate box)
[] <15 mins
[] 15-30mins
[] 30-45mins
[] 45-60mins
] >1 hour
Technicd difficulties.
[[] none and dl sentingl nodes removed
[] some difficulties but &l sentinel nodes removed
[] severe difficulties and al sentinel nodes not removed
[[] abandoned with no neck surgery
[[] abandoned with neck dissection
Whole procedure of sentind node biopsy
[] satisfactory
[] unsatisfactory
Recongtruction of defect
[_INone/not applicable
(] Grat
[(JLocal flap (eg nasolabia, buccal mucosa, etc)
[ ] Distant Flap (e.g. pec. major, deltopectoral, etc)
[]Freetissue transfer

Complications of nodebiopsy | |
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Patient ID number:

MINIMUM DATA SET Centre name:

PATHOLOGY

Pathologica T stage: | |

Tumour thicknessin mm: | |

Summary of senting node information:

Nodel | Node2 | Node3 | Node4 | Node5 | Node6

Anaomicd leve

Dimendgonsin mm

Blue stained?

Radioactive?

Pathology code

Pathology codes

1.
2.

3.

5.

Tumour pogtive on firg H& E examination

Initidly tumour negetive, but tumour podtive on examinaion of H&E of dep
Serid sections

Negative a dages 1 and 2 but postive by immunohisochemistry. To be
categorised as tumour podtive there must be cdls which are both pogtive by
immunocytochemistry and are cytologicaly seen to be nucleated cels with the
characterigics of vidble epithdid cdls in both the immunocytochemicd
preparation and the serid H&E section. Cytokerain  postivity lacking the
cytologica features of viable tumour cellsis categorised as 4.

Cytokeratin pogtivity not showing the features of viable tumour cdls.  This
positivity is likely to represent ether dying tumour cells, possbly apoptotic cdls,
characterised by being eosinophilic bodies lacking norma nuclei, or macrophages
with phagocytosed tumour products.  Usudly these cdls will be sngle and not
amal cohesive groups. The decison to dlocate nodes to this category requires
careful comparison of the serid H& E and immunocytochemicd preparations.
Negative a dl stages.

THIS FORM SHOULD NOW BE SENT TO TAIMUR SHOAIB OR GARY
ROSS BY E-MAIL FOR ENTRY INTO THE MULTICENTRE DATABASE.
ALL CENTRES WILL HAVE ACCESS TO THE DATA WITHIN THE
MULTICENTRE DATABASE UPON COMPLETION OF TEN CASES ON
THE CONDITION THAT THEY DO NOT USE THE RESULTS OF OTHER
CENTRES FOR PUBLICATION. E-MAIL ADDRESS:
sentinel @canniesburn.org

MINIMUM DATA SET -3




MINIMUM DATA SET

NECK DISSECTION DETAILS

REASON FOR NECK DISSECTION

FOR EACH NECK SIDE DISSECTED, STATE:

Patient ID number;
Centre name;

[_]Sentinel node positive (pathology codes 1,2 or 3)

[INon sentind node (excised during sentind node
biopsy) positive for tumour
[ Development of lymph node disease at follow up
[]Other (state)

Side of neck dissection [ ]Left
CIRight
Date of lymph node dissection: |
(day/month/year)
Nodd leves of neck cleared: [] Levd |
(] Level 1l
[ Level 1l
[ Levd IV
[ Levd V
[] Other (state)..........
Non-nodal structures preserved: [1Spina Accessory
[] Sternomastoid
[Jinternd Jugular
COMPLETE THE FOLLOWING TABLE FOR EACH NECK DISSECTION:
Number of nodes | Number of nodes Number of nodes
examined with tumour with extra
capsular spread
Levd 1
Leved 2
Levd 3
Levd 4
Levd 5
Other (state)
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MINIMUM DATA SET

OTHER END POINTS

Date of development of local recurrence
(day/month/year)

Date of development of 2" primary
(day/month/year)

Site of development of 2" primary

Date of degth
(day/month/year)

ADJUVANT THERAPY

RADIOTHERAPY

Patient ID number;
Centre name;

To primary

To neck

Start date: (day/month/year)

Finish date: (day/month/year)

Totd dose received:

Number of fractions;

CHEMOTHERAPY

Chemotherapy details (include date given, drugs used and doses administered):
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MINIMUM DATA SET

FOLLOW UP

Tick the appropriate boxes

Patient ID number:
Centre number;

Alive and
discase free

Alive but with
disease

Dead of
disease

Dead from
another cause

3 months

6 months

9 months

12 months

16 months

20 months

24 months

28 months

32 months

36 months

42 months

48 months

54 months

60 months

Data entry forms are available from Taimur Shoaib or from the multicentre web ste:
gary.ross@cannieshurn.org or tshoaib@canniesburn.org

WWW.canniesburn.org/senting

Please return forms at each dtage of their completion to Taimur Shoaib or Gary Ross
for entry into the multicentre database.
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