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ABSTRACT
Emergence of lymphatic mapping sentinel lyrnph node biopsy in early stage breast cancer patients has ensured
a proper patient selection for elective axillary dissection. This protects histopathologically node negative
patients from over treatment and unnecessary complications of axillary dissection. In increasing number of
breast management protocols, it has become a standard procedure for detection of occult metastases in
clinically node negative patients. Sentinel node biopsy concept has evoked a necessity to understand
anatomical principles of lymphatic system as well as lyrnphatic drainage of breast. Although various aspects of
lymphatic drainage and their impact on contrast and dye drainage to lymph nodes are still not well defined,
this article has reviewed current literature regarding anatomy of breast as well as its clinical application in
sentinel lymph node biopsy in breast cancer.
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Patey & Dyson (1948) and Ackerman (1952) ratified

1. INTRODUCTION
Breast cancer is the most common cancer in women

Halstedian model of en-block resection to more conservative

world wide with more than one million new cases being

approach of Modified Radical Mastectomy with equally good

detected annually [1]. Axillary lymph node involvement is the

results [8], [9], [10].

and

In 1960s spectrum and systemic hypothesis of breast

histopathological examination of nodes is still the most

cancer was reintroduced which along with advancement in

accurate method to assess for metastases [2].

Radiotherapy and Systemic therapy brought significant

main

prognostic

factor

in

early

breast

cancer

Till the introduction of sentinel node concept elective

changes in guiding principles of breast surgery. This was

axillary node dissection was a necessary routine in breast

followed by introduction of Breast Conservation Surgery and

cancer management protocols [3]. With introduction and

later on Sentinel Node Biopsy concept [11-17].

application of this concept in breast cancer treatment, a

3 General Anatomy and physiology of Lymphatic

minimally invasive procedure became available for clinically

System

occult lymph node metastases. This procedure brought a

Lymphatic capillaries consist of single layer of

significant reduction in the number of comprehensive axillary

endothelial cells with discontinuous basement membrane and

dissections thereby resulting in reduced post operative

are 10-50pm in diameter. Collagen filarnents anchored to the

morbidity and better quality of life for large numbers of early

surrounding connective tissue prevent collapse of these

stage breast cancer patient [4].

capillaries18. Filling of lymphatic capillaries depend on the

The present study has the objective to review the

osmotic pressure gradient and fluctuation in intraluminal

anatomical knowledge of lymphatic drainage of the breast and

pressure created by contractions associated with forward flow

its clinical application in sentinel node biopsy for breast cancer

of lymph [19]. Peristalsis in lymph vessels is regulated by

management. At the same time it also aims to evaluate

filling pressure, humoral mediators (Serotonin, prostaglandins)

anatomical factors which may affect lymphatic drainage and its

and neural mechanisms [20]. Lymph flow is unidirectional and

implications on radiotracer or contrast uptake during this

controlled by valves. Sustained external pressure reduces the

procedure.

flow speed while intermittent external pressure enhances it.

2. History

Lymphatic capillaries drain into larger afferent collecting

Lymphatic route of cancer spread and its implications

vessels which finally drain into marginal and medullary sinuses

for treatment and survival has been studied for centuries.

of a lymph node. The efferent lymphatics from lymph nodes

Bertholin was the first to notice the existence of a lymphatic in

join to form larger lymphatic trunks which finally drain into

1653. In l9th cenfury Virchow observed that lymph nodes filter

venous system.

particulate matter from lymph. Several investigators introduced

According to Ludwig, although most of the lymph

inanimate particles or tumour cells in afferent lymphatics of

passes through sinuses of a lymph node but certain afferent

animal models to complement the Virchow's Hypothesis [5],

lymphatics run through the lymph node or over its surface

[6]. In l908 Lord Moynihan stated "The surgery of malignant

without discharging its contents into that node. This has

diseases is not the surgery of the organ; it is anatomy of the

clinical significance, as it implies that tumour cells may bypass

lymphatic system” [7].

the first draining lymph node and it may explain the finding of

Next logical step in evolution of breast cancer

false negative sentinel node [21].

treatment was the introduction of Radical Mastectomy by

4. Lymphatic Drainage of the Breast

William Halsted towards the end of l9th century based on

Anatomy of lymphatic system of the breast has been studied

principle of 'step by step' anatomical progression of breast

for many centuries. Its detailed history and description was

cancer along lymphatic channels to axillary lymph nodes and

presented by Haagensen [22], Cruikshank and Mascagni in l8th

only then haematogenous spread to distant organs. Later on

century described two main lymphatic drainage routes in the
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breast as external system and internal system [23], [24].

ablation by irradiation and surgery may lead to subcutaneous

Sappey in 1830 used mercury injection into lymphatic of the

drainage to contralateral axilla or retrograde flow to liver from

breast and concluded that most of the lymph from breast tissue

internal mammary chain [36].

drain centripetally into the subareolar plexus and then into the

5.

Evolution of Sentinel Node Concept

axillary lymph nodes [25]. This was supported by studies of

Jamison & Dobson in 1907 described the significance

Rouviere, Grant and Borgestein [26- 28]. Although Sappy and

of neoplastic cells spreading initially to lymph nodes37. Gould

Rouviere emphasized on the importance of the subareolar

et al in 1960, reported the 'Sentinel Node, which is the first

plexus in lymphatic drainage of resting breast, it was disputed

node encountered by lymphatic vessels draining a parotid gland

by Turner-Warwick, who suggested that breast lymphatic run

cancer. During parotidectomies, intraoperative assessment of

in parenchyma and drain directly to axilla [29]. This view was

this lymph node present in its typical anatomical location,

supported by later studies of mastectomy specimens and

guided decision for radical neck dissection [38]. Later on

lymphoscintigraphy [21], [30]. Lymphatic drainage to internal

Cabanas in his studies on penile cancer observed the existence

mammary lymph nodes was first identified by Camper in 1770.

of sentinel node in the lymphatic drainage of penis and

This was confirmed by studies using vital dyes and it was

emphasized on the value of lymphatic mapping. He reported 5

found that deep lymphatic pierce through pectoral and the

year survival of 90% in node negative patients which fell down

intercostal muscles to directly drain into internal mammary

to 70% when sentinel node was metastatic. He concluded that

lymph nodes [22], [29].

if sentinel node is not involved on histopathological

Macea and Fregnani (2006) [31] described four

examination, further lymph node dissection is immediately not

intercommunicating lymphatic channels in the breast: two

needed. This concept of sentinel node was further supported by

superficial and two deep ones. Superficial plexi are located in

lymphoscintigraphy studies of testicular cancers by Chiappa et

the dermis and superficial subcutaneous planes. One of the

al [40], Weissbach & Boedefeld [41], of melanoma by Morten

deep plexi is located in Pectoralis major muscle fascia (Fascial

et al [42] and other investigators working on other cancers

Plexus) and other in the parenchyma of breast including lobes

[13], [28], [43].

and ducts (Glandular Plexus). Glandular plexus drain through

Kett et al [44] using a blue dye in study of breast

lymphatics along lactiferous ducts into subcutaneous plexus

lymphatics reported ‘Sorgius node’ while Christensen et al [45]

beneath areola (Sappey's Plexus) and then into axillary lymph

used breast scintigraphy and observed ‘Primary draining lymph

nodes. Fascial Plexus communicates with subcutaneous plexus

node’. Haagensen [22] in a study of routes of breast cancer

by lymphatics running along fibrous fasciculi of stroma. The

metastases reported that nodes of central group are most often

deep fascial plexus may also directly drain to internal

and most exclusively involved. Apptication of this technique of

mammary interpectoral lymph nodes, lymphatic plexus of liver

using Blue dye in study of sentinel nodes for breast cancer was

and diaphragm. Some lymphatics from superficial plexus may

initially introduced by Giuliano et al [13].

drain into posterior intercostal nodes and directly to
supraclavicular lymph nodes [29], [32].

The concept of sentinel node is based on principles of
existence of an orderly and predictable pattern of lymphatic

In 1950s Turner Warwick concluded, that while more

spread of solid cancers to regional lymph node basins and

than 75o% of lymph from breast drains into ipsilateral axillary

functioning of first lymph node, as an effective barrier for

lymph nodes, the internal mammary chain also receives

cancer cells [30], [46]. Histopathological evaluation of sentinel

significant drainage from both lateral and medial halves of the

lymph node will accurately predict the status of metastases in

breast [29]. Other uncommon routes of drainage have also been

regional nodes, as metastatic involvement of secondary nodes

described like Interpectoral (Rotter's Nodes) and Intra-

is rare with early breast cancer. Turner et al [47] reported that

mammerian nodes present in the route from breast to axi11a

if the sentinel node is not involved by tumour cell, probability

[33- 35]. In rare instances, lymphatic obstruction by tumour or

of involvement of non sentinel node is <0.1%.
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Clinical application of this concept in breast cancer

like antimony trisulfide rapidly enter the lymphatics through

involves, use of Vital Dyes like patent blue or iso-sulphan blue

opening in inter-endothelial junction (10-25nm) and are

and direct visualization at surgery or Radiopharmaceutical for

quickly transported to sentinel node. But disadvantage with

scintigraphic mapping to guide, intraoperative localization of

these particles is that they pass rapidly through sinuses without

sentinel node. This has been validated by numerous studies

being phagocytozed and tracer moves to next lymph node,

[13], [48]. Recently mammography screening protocols, have

which is not a sentinel node. At the same time, concentration in

resulted in detection of early stage as well as non palpable

sentinel-node is poor. Large particles (50-l000nm) enter the

tumors which have low probability (20-30%) of axillary

lymphatics slowly by pinocytosis and move slowly but achieve

metastases. Combined with clinically negative axilla, these

higher concentration in sentinel node without passing to a

tumors present a legitimate concern regarding histopathological

secondary node [21], [32]. Optimum particle diameter

status of axillary nodes. This issue is further compounded by

suggested for sentinel node biopsy is between l0-100 mm [13],

low negative predictive value of various non invasive tests like

[21], [54].

MRI, ɣ-scintigraphy and PET. In such clinical conditions

(i) Amount of dye and radiotracer injected

sentinel node biopsy, which avoids complications of routine

There is no consensus on amount of tracer or dye

axillary dissection offers a new acknowledged standard of care

injected. The volume of radiotracer used is as low as 2ml to as

for patients with early breast cancer. More over focusing on

high as l6ml, while the range reported for blue-dye is 5.0-

sentinel lymph node for extensive histopathological evaluation

7.5ml. As we know that lymph now is dependent on delicate

increases the accuracy of staging of axilla [49].

balance between pressure inside and outside the lymphatic

According to NCCN guidelines 2007, in women with

vessels, reports favoring low volume tracer are based on non

breast cancer and clinically undetectable axillary lymph nodes,

interference with lymph flow physiology. This avoids risk of

it is crucial to find sentinel lymph node in order to define

visualization of non-sentinel secondary node and 88-99%

whether there is a need for lymphadenectomy, while CCN

visualization rates for sentinel node [21], [28], [55- 57].

guidelines 2012 recommend sentinel lymph node biopsy as

Contrary to these reports favoring large volume of tracer,

preferred method of axillary lymph node staging [50],[51].

intend to increase the chances of visualization of lymph node

When axillary lymph nodes are involved, other lymph nodes

but have disadvantage of interference with sentinel node

are involved in 50% of patients, thus involvement of sentinel

visualization, due to increased diffusion zone of tracer at

node is an indication for lymphadenectomy. It has been

injection site [15], [48], [58].

reported, that sentinel node biopsy method has 96% accuracy,

It is now recommended that a radiotracer injection

false negative rate of < 5-l0% and negative predictive value of>

between

95% [52], [53].

lymphoscintigraphy, with small additional volume of dye

6.

Clinical

Implications

of

Anatomy

of

4-8

ml

should

be

used

for

preoperative

injection immediately prior to surgery [21].

(ii) Site of injection

Lymphatics
Structure of lymphatic vessels, their drainage pattern

Breast and overlying skin share the same lymphatic

and factors affecting lymph flow have significant implications,

drainage, as both are embryologically derived from ectoderm.

on technique as well on interpretation of results of sentinel

Combined with the anatomical fact that density of lymphatics

node biopsy procedure in breast.

is greater in the skin in comparison to parenchyma, intra-

7. Radio-tracer and Dye uptake

dermal injection has higher visualization rates for lymphatics

Radiotracer uptake is attached to particles of organic

with better ability to distinguish sentinel node from secondary

and inorganic nature. The size of particle is an important

nodes32. It has an added advantage, that it can be injected

determinant

its

anywhere over breast with minimum interference by scattered

concentration in the lymph node. Smaller particles (3-12nm)

radiation. Injection of contrast at other sites like sub dermal,

for

migration

along

lymphatics

and
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subareolar peri-tumoral and intra-tumoral locations have also

identification of non-axillary sentinel lymph nodes for

provided good results. In general, epithelial cancers have

management of breast cancer.

dysplastic lymphatics so intra-tumoral injection of radiotracer

References

or dye appears less logical. Moreover intra-tumoral or peri-

[1]. Parkin DM & Fernandez LM: Use of statistics to assess

tumoral injection, may lead to passage of contrast to nodes

the global burden of breast cancer. Breast J.2006;12(1):70-80

outside axilla e.g. internal mammary lymph node in up to35%

[2]. Gospodarowicz MK, O'Sullivan B, Sobin LH: Prognostic

of cases, which may be due to contrast entering into deep

Factors in Cancer. 3rd Ed. New York Willey.2006.

plexus. Dissection of these lymph nodes is not recommended

[3]. Kim T, Giuliano AE, Lyman GH. Lymphatic Mapping and

as determination of their histopathological status does not give

sentinel node biopsy in early stage breast carcinoma: a meta

any additional benefit to survival.

analysis. Cancer.2006; 1 06:4-16

(iii) Timing of Radiotracer and Dye Injection

[4]. McCready D, Holloway C, Shelly W, et al. : Surgical

For performing sentinel lymph node biopsy the

management of early stage breast cancer: a practice guideline.

radiotracer is injected up to 24 hours before operation so that it

Can JSurg. 2005; 48: 185-94.

gets concentrated in sentinel node. The method is more

[5]. Gilcrist RK: Fundamental factors governing lymphatic

accurate if additional dye is injected 5-10 minutes before the

spread of carcinoma. Ann Surg 1940; 111:630-39.

procedure and breast is gently massaged to facilitate lymph

[6]. Zeidman I, Buss JM. Experimental studies of the spread of

flow. Dye helps in coloring of lymphatics and its temporary

cancer in the lymphatic system. Cancer Res

accumulation helps in identification of sentinel node. Other

1954; 14:403-405.

factors, which can influence the pattern and speed of flow of

[7]. Tanis PJ, Nieweg OE, Olmos RAV, et al. history of

lymph drainage thereby affecting radiotracer and dye flow and

sentinel node and validation Sentinel Node Biopsy In Breast

accumulation, are age, hydration, humoral mediators and

Cancer-Anatomical Perspectives of the technique. Breast

neural mechanisms [21],[59] .Anesthetic drug Halothane has

Cancer Res. 2001; 3(2): 1 09-12.

been reported to decrease lymph flow rates by 25 - 5 9% [18].

[8]. Halstead WS. The results of operation for the cure of

8. Summary and Conclusions

cancer of the breast cancer performed at the Johns Hopkins

Identification of sentinel lymph node has become a

hospital from June 1889 to January 1894. Johns Hopkins Hosp

standard practice in management of early stage breast cancer

Bull. 1894; 4:297-23.

patients with achieved success rates>95%. Anatomical and

[9]. Patey DH, Dyson WH. The prognosis of carcinoma of the

clinical investigations have strongly validated the concept as

breast in relation to the type of operation performed. Br J

well as results achieved by this technique. This technique has

Cancer. 1948; 2;7

benefited early stage breast cancer patients by avoiding

[10]. Ackerman LV. Carcinoma of the breast. J Indian Med

unnecessary axillary dissection and associated complications.

Assoc.1952; 45:891

Insight into anatomy of lymphatic drainage of breast is

[11]. van Dongen JA, Bartelink H, Fentiman IS et al.

essential for accurate and safe practice of this technique as well

Randomized clinical trials to assess the value of breast

as to achieve best possible results. Intra-dermal injection of

conserving therapy I stage I and II breast cancer. EORTC

radiotracer and dye seem to be reasonably adequate and

10801 trial. J Natl cancer Inst Monogr. 1992: 15-18.

accurate for this procedure. Combined use of Radiotracer and

[12]. Fisher B, Anderson S. Conservative surgery for the

dye is

the preferred method; still blue dye alone can give

management of invasive and non-invasive carcinoma of the

satisfactory results if radio-nuclear facilities are not available.

breast. NSABP trials. National Surgical Adjuvant Breast and

Further studies, are required for refinement of this technique, to

Bowel Project. World J Surg.1994; 18:63-69

make it universally applicable as well as to study impact of

64 | A M E R I C A N I J
Volume 1 2014 ISSUE 2 June-July AIJCSR

AIJCSR-78

ISSN 2349 – 4425

www.americanij.com

[13]. Giuliano AE, Kirgam DM, Guenther JM, Morton DL.

[27]. Grant RN, Talab EJ, Adair FE. The surgical significance

Lymphatic mapping and sentinel lymphadenectomy for breast

of the subareolar lymph plexus in the cancer of the breast.

cancer. Ann Surg. 1994; 220(3):391-8.

Surgery. 1953; 33:71-78.

[14]. Vemosi U, Pangenelli G, Galimberti V,et al. Sentinel

[28]. Borgstein PJ, Pijpers R, Comans EF, et al. Sentinel

node biopsy to avoid axilIary dissection in breast cancer with

lymph node biopsy in breast cancer: guidelines and pitfalls of

clinically negative lymph nodes. Lancet. 1997; 349: 1864-67.

lymphoscintigraphy and gama probe detection. J Am Col

[15]. Krag DN, Ashikaga T, Harlow SP, Weaver DL.

Surg.1998.; 186:275-83.

Development of sentinel node targeting technique in breast

[29]. Turner-Warwick RT. The lymphatics of the breast. Br J

cancer patients. Breast 1.1998; 4:67-74.

Surg.1959; 46:574-582.

[16]. Veronesi U, Cascinelli N, Mariami L. et al. Twenty year

[30]. Kapteijin BAE, Nieweg OE, Peterse JL, et al.

follow-up of Randomized study comparing breast conserving

Identification and biopsy of the sentinel node in breast cancer.

surgery with radical mastectomy for early breast cancer. N

Eur J SurgOncol. 1998; 24:427-430.

Engl J Med.2002; 347(16): 1227-32.

[31]. Macea JR & Fregnani JHTG. Anatomy of the thoracic

[17]. Veronesi U, Paganelli G, Giuseppe V et al. A

wall, axilla and breast. Int J Morphol. 2006; 24(4)691-04.

randomized comparison of sentinel node biopsy with routine

[32]. Fregnani JHTG and Macea JR. Lymphatic drainage of

axillary dissection in breast cancer. N Engl J Med. 2003;

the breast: from theory to surgical practice. Int J

349:546-53.

Morphol. 2009; 27(3)873-78.

[18]. S c h mid - S c h o n b e i n G W Microlymphatics and

[33]. Grossman F. Uber die axillaren Lymphdrusen. Inaug.

lymph flow. Physiol Rev. 1990; 70:987-28.

Dissert. Berlin: 1896.

[19]. Olszewski WL, Engset A. Lymphatic contractions. N

[34]. G e rot aD. Z u r T e c k n i k de r Lymhgefassinjektion.

Engl J Med I979; 300:316.

Anat Anz.1896; 12:216.

[20]. Auckland K, Reed RK. Interstitial lymphatic mechanism

[35]. Rotter J. Zur topographie des mammacarcinomas. Arch f

in the control of extra-cellular fluid volume. Physiol Rev.1993;

Klin Chir.1899; 58:346.

73: 1-78.

[36]. Perre CI, Hoefnagel CA, Kroon BBR, et al. Altered

[21]. Tanis PJ, Nieweg OE, Valdes Olmos RA, Kroon BB.

lymphatic drainage after lymphadenectomy or radiotherapy of

Anatomy and physiology oflymphatic drainage of the breast

the axilla in patients with breast cancer. BrJ Surg. 1996;83:

from the perspective of sentinel node biopsy. J Am CoIl Surg.

1258.

2001.192:399-409.

[37]. Jamieson JK, Dobson JF. Lectures on the lymphatic

[22]. Hagensen CD. Lymphatics of the breast. Philadelphia:

system of the stomach. Lancet. 1907; 1: 1061-62.

WB Saunders Company; 1972:300-387.

[38]. Gould EA, Winship T, Philbin PH, Kerr HH. Observation

[23]. Cruiksank WC. The Anatomy of the absorbing vessels of

on a "Sentinel node" in cancer of the parotid.

the human body. London: G Nicol; 1786.

Cancer. 1960; 13:77-78.

[24]. Mascagni P. Vasorum lymphaticorum corporis humani

[39]. Cabanas RM. An approach to thetreatment of penile

historia etichnographia. Siena: P.Carli; 1787.

carcinoma. Cancer. 1977; 39:456-66.

[25]. Sappey MPC. Injection preparation et conservation des

[40]. Chippa S, Uslenghi C, Bonadonna G, et al. Combined

vaisseaux lymphatques. These pour le doctorat en medicine, no

testicular and foot lymphangiography in testicular carcinomas.

241. Paris Rignoux Imprimeur de la Faculte de Medicine;

Surg Gynecol Obstet. 1966; 123: 10-14.

1834.Ackerman LV. Carcinoma of the breast. J Indian Med

[41]. Weissbach L, Boedefeld EA. Localization of solitary and

Assoc. 1952;45:891
[26]. Rouviere H. Anatomy of the human lymphatic system: a
compendium. Ann Arbor, MI: Edwards Brothers; 1938.

multiplemetastases in stage II nonseminomatous testis tumour as
basis for a modified staging lymph node dissection in stage I.
JUrol. 1987; 138:77-82.

65 | A M E R I C A N I J
Volume 1 2014 ISSUE 2 June-July AIJCSR

AIJCSR-78

ISSN 2349 – 4425

www.americanij.com

[42]. Morton DL, Wen DR, Wong JH, et al. Technical details of

[57]. Zurrida S, Galimberti V, Orvieto E et al. Radio guided

intraoperative mapping for early stage melanoma. Arch Surg.

sentinel node biopsy to avoid axillary dissection in breast cancer.

1992; 127:392-99.

Ann Surg Oncol. 2000; 7:28-31.

[43].

Alzaraki

NP,

Lymphoscintigraphy,

Eshima
the

D,

sentinel

Eshima
node

LA,

concept

et

al.

[58]. Schmidt MS, Gardner PM, Red1ich PN, et al. Breast

and

the

lymphoscitigraphy: high volume injection technique improves

intraoperative gamma probe in melanoma, breast cancer and

sentinel lymph node visualization. J Nucl Med.1998; 39:25P

other potential cancers. Semin Nucl Med. 1997; 27:55-67.

[59]. Koller M, Barsuk D, Zippel D, et al.Sentinel lymph node

[44]. Kett K, Verga G, Lukas L. Direct lymphography of the

involvement - a predictor for axillary node status with breast

breast. Lymphology.1970; 1:3-12.

cancer- has the time come? Eur JSurg Oncol.1998; 24: 166-68.

[45]. Christensen B, Blichert- Toft M, Siemssen OJ, Nielsen SL.

[60]. Sandruci S, Musa A, Sentinel lymph node biopsy and axillary

Reliability of axillary lymph node scintigraphy in suspected

staging of Tl- T2 N0 breast cancer: a multicenter study. Semin

carcinoma of the breast. Br J Surg.1980, 67:667-68.

Surg Onco1.1998; 15:278- 83

[46]. Reintgen DS, Cruse CW, Wells KE, et al. The orderly

[61]. Hills AD, Tran KN, Akhurst T, et al. Lessons learned from

progression of melanoma nodal metastases. Ann Surg. 1994;

500 cases of lymphatic mapping for breast cancer. Ann

220:759-67.

Surg.1999; 229:528-35.

[47]. Turner RR, Ollila DW, Krasne DL, Giuliano AE.

[62]. Klimberg VS, Rubio IT, Henry R, et al. Subareolar versus

Histopathological validation of the sentinel hypothesis for breast

peri-tumoral injection for location of the sentinel lymph node. Ann

carcinoma. Ann Surg.1997; 226:271-78.

Surg.1999; 229:860- 64

[48]. Krag DN, Julian TB, Harlow SP, et al. NSABP-32: Phase Ill,

[63]. Mertz L, Mathelin C, Marin C, et al. Subareolar injection

Randomized trial comparing axillary resection with sentinel node

of99m-Tc sulphur colloid for sentinel nodes identification in

resection: a description of Sentinel Node Biopsy In Breast Cancer-

multifocal invasive breast cancer. Bull cancer (Paris).2000;

Anatomical Perspectives the trial. Ann Surg Oncol. 2004; llS; 208-

86:939-45

10

[64]. Giuliano M, Luciano M, Giuseppe V, et al. Radio guided

[49]. Cox CE. Clinical relevance of serial sectioning of sentinel

sentinel Lymph node biopsy in Breast Cancer Surgery. J Nuc1

nodes and the detection of micro metastatic disease in breast

Med. 2001; 42: 1198-15.

cancer. Ann Surg Oncol. 1998; 5:297-98.

[65]. Lyman GH, Giuliano AE, Somerfield MR, et al. American

[50]. NCCN Clinical Practice Guidelines in Oncology. Breast

Society of Clinical Oncology guideline recommendations for

Cancer, 2007

sentinel lymph node biopsy in early stage breast cancer. J Clin

[51]. NCCN Clinical Practice Guidelines in Oncology. Breast

Oncol.2005; 23:7703-20.

Cancer, 2012
[52]. Hsueh EC, Turner RR, Glass EC, et al. Sentinel node biopsy
in breast cancer. J Am CoIl Surg.1999; 189:207-13.
[53]. Pater J, Parulekar W. Sentinel node biopsy in early breast
cancer: has its time come? J Natl Cancer Inst.2006; 98:568-9.
[54].

Wilhelm

AJ,

Mijnhout

GS,

Franssen

EJ.

Radio-

pharmaceuticals in sentinel node detection - an overview. Eur J
Nucl Med.1999; 26:S36-S42.
[55]. Snider H, Dowlatshahi K, Fan M, et al. 1998. Sentinel node
biopsy in staging of breast cancer. Am J Surg. 1998; 176:305 -10.
[56]. RuIl M, Fraile M, Julian FJ, et al. Resultados de la biopsia
del ganglio centinela en 100 pacentes con cancer de mama. Rev
Senolgia y Patol Mam.2000; 13: 16-22.

66 | A M E R I C A N I J
Volume 1 2014 ISSUE 2 June-July AIJCSR

