Accuracy of different methods of localization of
Sentinel lymph node biopsy in cancer breast

Thesis
For partial fulfillment of master degree
In general surgery

By
Tarek Osama Salem Hegazy
M.B.B.ch
Cairo University

Supervised by

Prof. Dr. Abd El Moaty Hussein Aly
Professor of general surgery
Faculty of Medicine
Cairo University

Prof. Dr. Essam EI-Kosy
Professor of general surgery
Faculty of Medicine
Cairo University

Prof. Dr. Shahenda Sabry Salem
Assistant Professor of nuclear medicine
Faculty of Medicine
Cairo University

Cairo University
2007



ACKNOWLEDGMENT

First and foremost, I feel always indepted to God, the kind
and merciful.

I would like to express my deepest gratitude and sincerest
thanks to Prof. Dr. Abd El Moaty Hussein, Professor of
General Surgery, Cairo University for giving me the privilege to
work under his supervision.

Many thanks to Prof. Dr. Essam ELKosy , Professor of
General Surgery ,Faculty of Medicine, Cairo University for his
support , encouragement and valuable advices throughout this
work.

Words are not enough to express my great thanks and deep
appreciation to Prof. Dr. Shaheneda Sabry, Assistant Professor of
Nuclear Medicine, Cairo University for her effort, comments,
ideas, constructive criticism and support throughout this thesis.

I would also like to thank all my colleagues in section
twenty eight for their support and encouragement.

A very special thank to all my family for their support and

encouragement throughout this work.



INTRODUCTION ....ooiiiiiiiiiiiiiieiicteetee et 8
REVIEW OF LITERATURE ......oooiiiii et 11
ANATOMY oot 12
PATHOLOGY ..ot s e 27
DIAGNOSIS ...ttt s 53
AXILLA IN BREAST CANCER.......ooiiiiiiieee e 71
COMPLICATION OF AXILLARY DISSECTION ......cccccovviiiiiiiiiiniiiiiiciecieee 79
PROGNOSIS IN CANCER BREAST: ...t 85
SENTINEL CONCEPT .......oooiiiiiiiiiiiiiieccese e 93
PATIENTS AND METHODS ..ot 121
RESULTS ..ot 132
DISSCUSSION ...ttt s 147
SUMMARY ..o st s 160
REFERENCES .. ..ot e 163



LIST OF TABLES

Table (1): Difference between BRCAT and BRCA2..........cccoiiiiiiiiiiiiiieeeee 35
Table (2): Nottingham Prognostic INAeX ...........ccceeciieiiiiiiienieeiieieeieeee e 49
Table (3): Mammography Final Assessment Categories.........covevueerierieneenieneeneeniennenn 62
Table (4): Lymphedeman..........cccveoiieiiieiiieiiecie ettt seee b senesaeesnee e 81
Table (5): Survival rates in breast cancer Patients ............cceeveeeieerieriiienieeieerie e 87
Table (6): Axillary n0de MEtASTASES .....c.eevvreriieeiieriieeieeiee ettt e e eaeeeee e 97
Table (7): Accuracy of intradermal INJeCtioN..........cccveeeiiieeiiiecieecie e 105
Table (8): Intraparenchymal vs Intradermal injection ............cccceevceieiienciienienieenieeins 107
Table (9): Intraparenchymal vs Intradermal injection ..........cccceeeveeeciieecieescieeeieeee. 107
Table (10): Experience with BIU€ dye........cccoovieiiiiiiiiiiiiiieieeeceee e 115
Table (11): Experience with RadioiSOtOPE .......ccevuvieviiieiiieeiiecieeeeeee e 116
Table (12): Experience with blue dye & RadioiSOtope.........cceevveeiienieeiiienieeieeiieeieans 116
Table (13): Age diStrIDULION. ......cccuviieiiieeiiieciie et e e eeaeeesaeeeeaeas 133
Table (14): Quadrants 0f the Dreast .........c.ccocviieiiiiieiiieciee e 135
Table (15): PathologiCal tyPeS ....ccueeeeiiieeiieeeie ettt 136
Table (16): NUMDET Of SLINS .....ccoiiiiiii ittt e 137
Table (17): Level Of LN ....oii ettt e e e e 138
Table (18): Success rate of Lymphoscintigraphy ........c.cccceeeeveerieeiiienieeiiienieeieenie e 139
Table (19): Success rate 0f BIUE dYe .....cccvveeiiieeiieeieee e 139
Table (20): Success rate of intraoperative gamma probe counting..............cecceeveveennenns 140
Table (21): Accuracy of different methods of localization of SLN.........c.ccccvvvvveenneen. 140
Table (22): Relation of the axillary lymph node..........c.ccceeeiieiiiiiiiiniiiieeeeees 141
Table (23): Validation of the SLN .......c.cooiiiiiiiiiee e 150
Table (24): Validation of the SLIN .........ccooiiiiiiiiieece e 150
Table (25): Results of SLIN StUIES ......cceviiieriieeiiieeciee et 151
Table (26): Success 0f iSOtOPe & BIUE AYE ......eeeviieiiiiiiiiieieeeee e 153



LIST OF PICTURES

Picture (1): Anatomy of breast (Holt JT., 1996).......cccccueviiiiiieiieniiciiecieeeecve e 12
Picture (2): Anatomy of the breast (Bristol Meyers., 1979) .....ccccoviiiiiiiiinieieees 12
Picture (3): Anatomy of the breast (Bristol Meyers., 1979) ......ccccoeveeviinieeiienieeiieens 13
Picture (4): Anatomy of breast (Netter F, 1999) .......ccooviiiiiiiiiiiiieeeieeee e 14
Picture (5): Structure of the breast (Netter F, 1999)......ccccoviiiiiieiiiiiiiiieieeieeee e 15
Picture (6): Microanatomy of the breast (Mcminn’s., 1989) ........cccccoeiiiniiiiiiniiinieeies 16
Picture (7): Blood supply of the breast (Grey's., 1989) .......ccocvveiieriiiniieiieieeieeee s 17
Picture (8): Nerves & Veins of the axilla (Grey's., 1989)......cccoooiiiiiiiiiiiiiiiieeees 17
Picture (9) :Anatomy of the axilla (Netter., 1999).......cccociiriieiieniiieiiecieeeeeee e 18
Picture (10): Lymphatic driange of the breast (Simpson JF, 1994)........ccccccovveveieenennnn 21
Picture (11): Lymphatic drainage of breast from BrysSton............ccccceevveiiieiieniieiniiennnn, 23
Picture (12): Gross pathology of breast cancer (David's atlas of Pathology) ................... 37
Picture (13): Gross pathology of medullary carcinoma (David's atlas of Pathology) ...... 37
Picture (14): Invasive ductal carcinoma (Simmon's RM Pathology atlas) ....................... 39
Picture (15): Micro invasive carcioma (Simmon's RM Pathology atlas) ..........c.............. 40
Picture (16): Lobular carcinoma (Simmon's RM Pathology atlas)...........cccccceviniinnin. 40
Picture (17): Mucinous carcinoma (Simmon's RM Pathology atlas) ...........cccccceeeuveneen. 41
Picture (18): Medullary carcinoma (Simmon's RM Pathology atlas).............cceccceeeeiin. 42
Picture (19): Invasive micropapillary carcinoma (Simmon's RM Pathology atlas) ......... 43
Picture (20): Inflammatory Carcinoma ( Livingstone atlas of breast diseases)................ 51
Picture (21): Cancer breast by inspection (Livingstone atlas of breast diseases)............. 54
Picture (22): Normal Mammography (INEter's)......cccueerueeriiieniieiierie e 56
Picture (23): Mammography of cancer breast ..........cceecveevieeriieiiieniieeiieeie e eve e 60
Picture (24): Mammography of cancer breast (Carrol Brown atlas radiology)................ 60
Picture (25): U/S showing cancer breast (Carrol Brown atlas radiology) ...........c.ccc....... 63
Picture (26): MRI showing cancer breast (Carrol Brown atlas radiology). .................... 65
Picture (27): SLN detection by blue dye in Kasr El Ainy ........cccceovveviieiiienciiiniieeieeiens 73
Picture (28): SLN detection by Gamma probe in Kasr E1 Ainy .........cocooeeiiiniininicnnn. 74
Picture (29): Axillary recurrence from Clarke's ..........cccoocveiiieciieniiiiiieieeeecie e 77
Picture (30): Lymphedema post axillary evacuation in cancer breast (Kasr El Ainy).... 79
Picture (31): Nerves of the axilla........c.cccieeiiiiiiiiiiiieciee e 83
Picture (32): Lymphoscintigraphy showing primary tomour and SLN ............c..c..c..... 104
Picture (33): Lymphoscintigraphy showing primary tomour .............cccceeceeveereneeneenne. 104
Picture (34): GAMMA CAMETA. .....eeouiieieriieiieeie ettt ette et ettt et et steesteesaeeenreeeeas 109
Picture (35): Lymphoscintigraphy Ant. VIEW ........ccceeviieriiiiieniieieeneeeieeeve e eeve e 110
Picture (36): Gamma camera (Toronto hospital). .........ccccoceeiiiniiiiiiiniiieeeeeee, 111
Picture (37) : Gamma probe from surgical dep. (Oklahoma university) ........................ 119
Picture (38): Blue node detected by blue dye (Kasr EI Ainy). .....cccoovvieiieniiiniiienen. 124
Picture (39): Patent bIUe dYe.......cccueeviiiiiiiiieiiecie ettt 124
Picture (40): Intraoperative detection of SLN by blue dye from Adam. ....................... 124
Picture( 41): Intraoperative detection of SLN by blue dye from Adam. ....................... 125
Picture (42): NAVIGATOR GPS "Gamma Positioning System" ...........cccceeevveerreeennee. 126
Picture (43): Intraoperative detection of SLN by Gamma probe from Guiliano........... 126



Picture (44): Intraoperative localization of SLN by blue dye & Gamma probe from

National cancer InStItute (USA)....ccuiiiiiiiiiie et 128
Picture (45): SLN localization by blue dye and gamma probe............ccccceevvenirenennen. 128
Picture (46): from Thompson gallery (SLNB in cancer breast) ........cccccccveevvveenveennee. 130
Picture (47): Blue SLN in Kasr Al Ainy on 3/5/2000 .........ccccocureviienieenienieeieeneenen. 130
Picture (48): Blue SLN in Kasr Al Ainy on 31/8/2006 ...........cccoveeerieeniiieenieeeeree e 131
Picture (49): Quadrants of the breast from RexXel ...........cccooveviiiiiiiiiiiiiiiiee 134
Picture (50): Lymphoscintigraphy showing 2 SLNs in Ant. View (Kasr El Ainy

37572007 ). ettt b et st nb et et be e 142
Picture (51): positive blue SLN in Kasr EL Ainy 3/5/2007........cccveeeviieeiieeniieeereeeene 142
Picture (52): Lymphoscintigraphy showing 3 SLNs in Ant. View (Kasr El Ainy

B0/TT/2006). ...ttt ettt ettt et et aeebe et e s st e beenteeaeebeenteeneenneeneas 143
Picture (53): Same case showing blue dye (Kasr El Ainy 30/11/2000). ........cccceeuen.e. 143
Picture (54): Lymphoscintigraphy showing 1 SLN ........cccccoeoiiiiiiiiiiiiieeeceee e 144
Picture (55): Same case showing detection of SLN..........ccoeoiiiiiiiiiniiieiiecieeeeeee, 144
Picture (56): Lymphoscintigraphy showing 1 SLN ........cccccoeoiiiiiiiiiiiiieeceee e 145
Picture (57): Lymphoscintigraphy ShOWIng...........ccccoevveeriiiiiiniieniienieerie e 146

Picture (58): intraoperative blue dye showing blue SLN in same case in 24/8/2006. ... 146
Picture (59): Lymphoscintigraphy failed in detection of SLN (Kasr El Ainy 30/3/2006).

......................................................................................................................................... 154
Picture (60): Lymphoscintigraphy showing SLN but failed to be detected................... 155
Picture (61): Lymphoscintigraphy "Dynamic view" showing SLN ............cccccveevvnenee. 155



LIST OF FIGURES

Figure (1): Learning curve 1n SLN L....oiiiiiiiiiiiiieeee e 117
Figure (2): Learning curve in SLN .....cooiiiiiiiiiiiiiieeceeeeeee s 118
Figure (3): Age distribution Chart ...........cccoceieiiiiiiiiiieieeie e 133
Figure (4): Menopausal Statls..........cocueeiuiiiiiiiieiiieieeeee et 134
Figure (5): Affected qUAdrant ...........ooouiiiiiieeiiieeeeeeeee e e 135
Figure (6): Pathological types chart...........cccooiiiiiiiiiiiiee e 136
Figure (7): Number of SLIN’S Chart ........ccccovvieiiiiiiiiieieceee e 137
Figure (8): Level Of LN ..ottt 138
Figure (9): Success rate of Blue dye.......ccccoveiiieiiiiiieieciecieceeeeeee e 139
Figure (10): Accuracy of different methods of localization of SLN chart ..................... 140
Figure (11): INCreasing iSOtOPE SUCCESS ..eeuvvreerurreerureeerireeerireeerireeesireesssreesnsreesseeesseessnnns 152



INTRODUCTION



Introduction

INTRODUCTION

Axillary lymph-node dissection is an important staging procedure
in the surgical treatment of breast cancer. However, early diagnosis
has led to increasing numbers of dissections in which axillary
nodes are free of disease.

The concept of sentinel lymph node biopsy in breast cancer
surgery relates to the fact that the tumour drains in a logical way
through the lymphatic system, from the first to upper levels.

Therefore, the first lymph node met (the sentinel node) will most
likely be the first to be affected by metastases, and a negative
sentinel node makes it highly unlikely that other nodes are
affected. Because axillary node dissection does not improve
prognosis of patients with breast cancer (being important only to
stage the axilla), sentinel lymph node biopsy might replace
complete axillary dissection to stage the axilla in clinically NO
patients.

Sentinel lymph node biopsy would represent a significant
advantage as a minimally invasive procedure, considering that,
after surgery, about 70% of patients are found to be free from
metastatic disease, yet axillary node dissection can lead to
significant morbidity.

Furthermore, histological sampling errors can be reduced if a
single (sentinel) node is assessed extensively rather than few
histological sections in a high number of lymph nodes per patient.



Introduction

AIM OF WORK

The aim of the work is to evaluate the accuracy of different
methods of localization of Sentinel lymph node in cases of early
cancer breast through combining the three methods together
(Preoperative Lymphoscintigraphy,Intraoperative blue dye and
Intraoperative Probe Counting) .
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ANATOMY

The female mamma or breast extends vertically from the
second to the sixth rib, and at the level of the fourth costal cartilage
it extends transversely from the side of the sternum to near the
mid-axillary line. The superolateral part of the breast is prolonged
upwards and laterally towards the axilla, forming the axillary tail.
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Picture (1): Anatomy of breast (Holt JT., 1996)
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Picture (2): Anatomy of the breast (Bristol Meyers., 1979)
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Picture (3): Anatomy of the breast (Bristol Meyers., 1979)

The deep aspect of the breast is slightly concave and is
related to the pectoralis major, serratus anterior, obliquus externus
abdominis and the aponeurosis of the latter muscle as it forms the
anterior wall of the sheath of the rectus abdominis. The breast is,
however, separated from these muscles by the deep fascia, and
between the breast and the deep fascia there is a zone of loose
areolar tissue the submammary space, which allows the breast
some degree of movement on the deep fascia covering pectoralis
major.

Structure of the breast:

The mammary gland consists of: (a) glandular tissue, (b)
fibrous tissue, connecting its lobes, (c¢) adipose tissue in the
intervals between the lobes. The subcutaneous tissue encloses the
gland but doesn’t form a distinct capsule and send numerous septa
into it to support its various lobules (Picture 4).
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From the part of the fascia which covers the gland fibrous
processes pass forwards to the skin and the papilla; these are better
developed over the upper part of the breast and constitute the
suspensor ligaments of Cooper.

A-Ducts

B-Lobules

C-Dilated section of duct
to hold milk

D-Nipple

E-Fat

F- Pectoralis major muscle

G-Chest wall

Picture (4): Anatomy of breast (Netter F, 1999)

The normal gland tissue consists of fifteen to twenty lobes,
and these are composed of lobules, connected together by areolar
tissue, blood vessels and ducts. The smallest lobules, when fully
developed, consist of a cluster of rounded alveoli which open into
the smallest branches of the lactiferous ducts; these branches unite
to form larger ducts which end in the terminal or lactiferous ducts,
each of which drains a lobe of the gland. The lactiferous ducts
hence also vary from fifteen to twenty in number; they converge
towards the areola, beneath which they form dilatations, or
lactiferous sinuses, which serve as reservoirs for milk (Parks et al.,

1959) (Picture 5).

The epidermis of nipple and areola is highly pigmented and
variably corrugated and is lined by keratinized stratified squamous
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epithelium, the areola contains sebaceous glands and accessory
areolar glands producing small elements on the surface of the
areola (Montgomery tubercles) (Christobel et al., 2000).

The mammary gland varies in its structure with age and
during pregnancy and lactation. At birth it consists almost
entirely of lactiferous ducts, no alveoli being present. This
condition persists until puberty, only very slight branching of
the ducts taking place, and the slight enlargement of the
breast is due to deposition of fat and growth of the fibrous
tissue stroma.

Picture (5): Structure of the breast (Netter F, 1999)

After puberty under the stimulating influence of ovarian
oestrogenic hormones, the ducts develop branches and their
ends form small, solid, spheroidal masses of granular
polyhedral cells, which are potential alveoli. True secreting
alveoli only appear during pregnancy, when the ducts branch
markedly and their terminal parts display a lumen which
increases in size as milk is secreted into them. This growth is
due to the rising output of oestrogen and progesterone from the
placenta.
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