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Summary
Internal mammary Iymphoscintigraphy (IML) isa simple non-invasive and reproducible
technique to determine the extent of the parasternal node invasion in patients suffering
from breast cancer. A total forty four patients-37 before surgery or any sort of
treatment and seven patients after having undergone surgery, chemotherapy and/or
radiotherapy were included in this study to assess the potential role oflymphoscintigraphy
in the context of the present'state of the art' of staging and management of breast cancer
patients in Bangladesh. The scintigraphic test was done using Technetium 99m (Tc99m) Antimony sulfide colloid in a dose of 500 p.Ci injected interstitially into the subcostal space. Images were obtained after two to three hours on a Gamma Camera and
the study findings were then interpreted as normal, abnormal and equivocal. The
scintigraphic images obtained in patients who had undergone surgery, chemotherapy
and/or radiotherapy were difficult and more challenging to interpret than those images
obtained from patients before surgery or other therapy. This was evidenced by the high
number (71 %) equivocal cases ofIML findings in patients after treatment as compared
to only 22% equivocal cases in patients studied before surgery or other therapy.
Parasternal lymph node involvement was found to occur regardless of the site or size
of the primary tumour. Thirty three percent of tumours located in the outer quadrant
showed abnormal nodes on IML. When the size was considered, IML was found
abnormal in 22.20% patients with tumour size less than 2 cm in diameter.
Correlation of IML with clinically palpable lymph nodes showed abnormal scan
findings in 18% patients without clinically demonstrable axillary lymph nodes. These
findings are in agreement with previously published data and suggests that conventionally
classified stage I patients may in effect be in stage II or even in stage III of the disease.
In conclusion, when the technique oflymphoscintigraphy is done with a comprehensive
overview of the patient, and when the interstitial injection site is correct, it will generally
lead to a logical and clinically useful interpretation of the data for more efficient
management of the patient with breast cancer.

Introduction

diagnosticpotentialof the interstitialinjection
of a radi~active colloid for the study of the
lymph nodes was first reported by Sherman
and Ter-Pogossian in 1953.2 Their report
was followed by Hultborn3in early 1955 and
by Seaman4 several months later. The
technique was not utilized until the excellent

Investigation of the lymphatic system was
first carried out after the introduction of
radiographic
lymphangiography
by
Kinmouth et al.l Until then the anatomy of
the lymphatic system could only be studied
by biopsy, and its physiology not at all. The
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work ofzumWinkeland ScheerfromGerman
Cancer Research Centre in Heidelberg in
1965.5 In 1966, Rossi6 and Schenck7
separately reported the visualization of the
parasternal lymphnodes. Subsequently,there
were numerous reports on the technique of
lymphoscintigraphy for visualization of the
lymphatic drainage at various sites.

Materials and methods
The method of lymphoscintigraphy is based
on the observation that when a radioactive
colloidal substance is introduced into the
intradermal or subcutaneous tissue, it flows
throughthelymphaticchannelstotheregional
lymph nodes. The radioactive substances are
then traced by imaging of their distribution.
The localization of these particles depends
uponthe lymphnode integrityandthe patency
of the lymphatic channels.

In 1977, Ege reported on the use of internal
mammary lymphoscintigraphy (IML) in
evaluation of 1,072 patients with breast
cancer. 8 The Ege data are comparable to the

A total number of 44 female patients with
breastcancerwere studied.Internalmammary'
lymphoscintigraphy was done in 37 patients
before surgery or other therapy while seven
patients_werescannedafter havingundergone
surgery, radiotherapy and/or chemotherapy.
The patients that were treated for breast
cancer did not have any clinical and/or
laboratory evidence of the recurrence of
disease at the time of the study.

results of surgical excision and histological
examination of the internal mammary
lymph nodes, and is a major contribution in
this field. The parasternal lymph node
chain represents a significant drainage area
from the breast, and involvement of these
lymph nodes with metastatic disease is of
great significance clinically. Status of the
internal mammary lymphatics is thus of
crucial importancefor determiningprognosis
since routine surgical excision of these
nodes is rarely practiced. Lymphoscintigraphy ofthe internal mammarylymph nodes
may also be used as a guide to establish the
patterns of treatment planning for earlybreast

Tc-99m antimony sulfide colloid having
particle size less than 20 nm in diameter was
used. The injection was givenwith thepatient
lying in supine position. The radiocolloid
was then introduced into the posterior rectus
sheath by alternating bilateral subcostal
injection 3 cm below the xiphisternum
according to the technique described by
Ege.lODose given was 500 mCi in a volume
of 0.3 ml. During injection, care was taken to
avoid any preliminary maneuver such as
aspiration or withdrawal or reinsertion of the
needle. The scan was then done three to four
hours later by gamma camera (Siemens
Orbiter model no. 6601) interfaced toa digital
operator terminal and Microdot Imager and
Icon computer. The sternal notch was
identified with a radioactive marker and the

cancer.9

The availability of multiple therapeutic
alternatives toradical surgeryprovides ample
rationale for incorporation of IML into the
work up and management strategy of every
patient with breast carcinoma.
Knowledge of the state of the internal
mammary lymphatic chain is thus relevant to
appropriate management and accurate
assessment of prognosis. The present study
deals with the scintigraphic examination of
the internal mammary group oflymph nodes.
9
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patient was positioned so that the injection
site was included in the field of view. The
time exposure of the image with an
appropriateoscilloscopeintensitysettingwas
four minutes. The technique was assessed to
be satisfactory when at least one node in the
lymphatic network was demonstrated.lO
Results
Images obtained were interpreted according
to the guidelines described by Ege.lOThe
findings were arbitrarily categorized into
three groups as follows:
normal-

when adequate uptake of
radiocolloid in the parasternal
chain of nodes was obtained;

abnormal - when there was significant
deviation from the normal in
radiocolloid
uptake or
lymphatic flow; and
equivocal - when no uptake was obtained in
the parasternal region and
xiphisternal or diaphragmatic
nodes were not clearly seen.

Fig. 2: Abnormal scintigraphic image
The equivocal group included the technically
inadequate studies as well as patients who
may have had neoplastic invasion or other
factors, but could not be definitely classified
as abnormal due to lack of enough evidence.
Of the total number of patients studied, 84%
were scanned before any sort of therapy and
16% had lymphoscintigraphy after having
undergone therapy for breast cancer. During
the time of the study, these patients were in
the remission stage of the disease.
Table-I: Distribution of the patients according
to age and treatment status
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Table-II: Categorization of IML results (n=44)
Diagnosis
Number of patients
Breast
carcinoma

Normal

IML
Abnormal

Before sugery/
other therapy

37

15(40%)

14(38%)

Equivocal
08(22%)

Mter surgery/
other therapy

7

02(29%)

00(00%)

05(71 %)

Table-ill: IML results according to site of primary breast lesion

Primarysite of lesion

I

Nipple discharge
Central
UOQ
LOQ
UIQ
LIQ
More than one Quadrant
Total

Numberof patientsl

.

Normal

,

IML
Abnormal

Equivocal

03 (8%)
03 (8%)
23 (62%)
01 (03%)
04 (11%)
01 (03%)
02 (05%)

03 (100%)
00 (00%)
09 (39%)
01 (100%)
01 (25%)
01 (100%)
00 (00%)

00 (00%)
03 (100%)
08 (35%)
00 (00%)
01 (25%)
00 (00%)
2(100%)

00 (00%)
00 (00%)
06 (26%)
00 (00%)
02 (50%)
00 (00%)
00 (00%)

37 (100%)

15 (40%)

14 (38%)

08 (22%)

UOQ= Upper outer quadrant; LOQ= Lower outer quadrant; UIQ= Upper inner quadrant; LIQ=
Lower inner quadrant
Table-IV: IML results according to size of primary lesion
Size of primary lesion

Normal

IML
Abnormal

Equivocal

Number of patients

.

I

No palpable tumour
<2cm
2-5 cm
>5cm
Invading skin

03(08%)
09 (24%)
05 (14%)
16 (43%)
04 (11%)

03(100%)
06 (67%)
02 (40%)
04 (25%)
00 (100%)

00(100%)
01 (11%)
02 (40%)
08 (50 %)
03 (75%)

00(100%)
02 (22%)
01 (20%)
04 (25%)
01 (25%)

Total

37(100%)

15 (40%)

14 (38%)

08 (22%)

Normal

IML
Abnormal

Equivocal

Table-V: IML lesion according to axillary node invasion
Axillary node

I

Number of patientsl

No palpable node
Mobile nodes
Fixed nodes

11
12
14

07 (64%)
05 (42%)
03 (21.4%)

02 (18%)
04 (33%)
08 (57.2%)

02 (18%)
03 (25%)
03 (21.4%)

Total

37 (100%)

15 (40%)

14 (38%)

08 (22%)
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Table-land Table-II show the age distribution
and treatment status of the patients and their
disease categorization according to IML
findings. 27% patients were in 45-49 years
age group.
The correlation between the site of tumour
and lymphoscintigraphic findings are shown
in Table-III. There were three (8%) patients
with complain of bloody discharge from the
nipple.
Twenty four patients had outer quadrant mass.
Of these, 62% was located in the upper and
3% in the lower quadrant. Thirty nine percent
of the upper quadrant mass had normal IML,
35% abnormal and 26% equivocal IMLscans.
The correlation of IML finding with the size
ofthe primary lesion is shown in Table -IV.
Normal scan was found in 67% patients with
tumours less than 2 cm in size, 11 % showed
abnormal and 22% equivocal scans.
The status of the axillary lymph nodes were
correlated with IMLfindings (table-V). Sixty
four percent of the 11 patients who did not
have clinically palpable axillary lymph nodes
were found to have negative parasternal nodes
on scan while 18% were found abnormal and
another 18% showed equivocal IML scans.

Discussion
The technique of lymphoscintigraphy has
proved to be a simple and effective means of
obtaining both morphological and functional
information on internal mammary lymph
nodes. Lymphoscintigraphy depends on the
normal lymphatic drainage, therefore, the
technique allows for interpretation of both
normal and abnormal pattern, the difference
between which can be clearly recognized.

However, it is important to keep in mind the
normal anatomical variations while
interpretingtheresults.The Tc-99m antimony
colloid used here had a suitable particle size
that can be prepared for application with a
simple filtering process. Results of the study
indicate that diagnostic quality images can
be obtained if optimum ca~e and quality
control in kit preparation is maintained and
correct injection procedures are followed
carefully.
Compared to patients scanned before
therapy,theresultsofthepost-therapypatients
were particularly difficult and more
challenging to interpret. This is evidenced by
the high (71%) equivocal IML findings in
this group of patients as compared to only
29% equivocal cases in the group who
underwent the study before surgical therapy.
The studies designated as equivocal
displayed very few nodes which, as stated
before, may be due to technically
unsatisfactory study and/or presence of
pathological lymph nodes and other factors
that could not be definitely assessed due to
lack of evidence. Likewise, surgical artifacts
causing decreased colloid uptake and
surgical disruption of normal lymph node
architecture
may make the overall
interpretation of IML very difficult. For
precise diagnosis and accurate definition of
the extent of disease, it is therefore important
to interpret the scan with full knowledge of
the clinical findings.
It iscommonly consideredthat primary breast
tumours located in the medial portion of the
gland have more potential for invading the
internal mammary lymphatics. A poor
correlation was found between the site of
12
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tumour and anatomically predicted lymphatic
spread in this study. Of 24 patients with
turn ours located in the outer quadrant, 33%
had IML showing abnormal nodes. Studies
done previously reported similar findings.11,12
Particularly in the study of 1,072 patients,
Ege stresses the need to assess the pathological

status of the internal mammary lymphatic
chain in all breast malignancies, independent
of their anatomical location. When the size
of the tumours were considered, the internal
mammary lymphatic chain involvement was
found to occur even with tumours less than 2
cm in size (22%). The size of the tumour
therefore does not seem to consistently
determine the degree oflML node invasion.12
One ofthe major factors widely accepted for
staging of breast cancer is the assessment of
the pathological status of axillary nodes.
Limited biopsy experience have shown that
lymphatic metastasis to the parasternal
region can arise from anywhere within the
breast without axillary involvement as has
been demonstrated by Ege in a series of 669
patients with stage-I and stage-II breast
cancers showing 18% abnormal and 19%
suspicious IML in conjunction with
histologically negative axillaeP Although
biopsy of internal mammary nodes was not
done in this study, the abnormal parasternal
nodes found in 8% patients without any
palpable axillary nodes merits attention
since the conventionally classified stage-I
patients may in effect be in stage-II or even
stage-III of the disease. Series of data shows
that parasternal involvement carries with it a
very poor prognosis with a 10 years survival
of 14%.13 Follow-up reports of treatment
failure rate or survival data have not been
possible to obtain in this short period of
13

study to back up the IML interpretation.
However, the experience gained appears to
provide enough support to a valid conclusion
on the results.
IML may be proposed as a simple and
effective means for improved staging as
well as a guide to treatment of breast
cancer. Recently, the addition of a hand held
gamma probe has added a new dimension
to the application of the technique of
lymphoscintigraphy
for mapping and
identification
of areas that retain
radiopharmaceuticals.14 Benti et al. also.
reports IML-guided internal mammary chain
biopsy in breast cancer.15
Lymph()scintigraphy for evaluation of
parasternal nodes using the conventional
gamma camera either alone or in conjunction
with the gamma probe would be helpful not
only in the better selection of early cases for
definitive treatment but might also help to
eliminate unnecessary surgery for the
unsuitable patients. It would also indicate on
the progress of disease at the time of
presentation for treatment.
In conclusion, when lymphoscintigraphy is
done with a comprehensive overview of the
patient, and when the interstitial injection
site is correct, it will generally lead to a
logical and clinically useful interpretation of
the data for more efficient management of
the patient with breast cancer.
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