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Scintimammography screening for recurrent breast 
cancer in women 
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Department of Chemical PathologyUniversity College Hospital, Ibadan. 

Nigeria and Rajiv Gandhi Cancer Institute and Research Centre2, 
New Delhi 110085, India 

S u m m a r y 
S c i n t i m a m m o g r a p h y ( S M ) is a nuc lea r med ic ine 
technique in which a tumour seeking radionuclide is used 
to localize or trace an active or residual tumour in breast 
tissue. It involves the injection of a radiopharmaceutical 
into c i rcula t ion and obtaining a scan of the breast 
t issue 10-15min later. This procedure has been shown 
to be an a c c u r a t e d iagnos t ic tool in patients with 
s y m p t o m a t i c b reas t lesion with a non-d iagnos t ic 
m a m m o g r a m and for w h o m characterizing the lesion 
b e c o m e s important . This retrospective study was done 
us ing the c a s e records of all 72 patients who had 
presented for sc int imammography on follow -up for 
breast conservat ion surgery f rom January to August 
2(X)5. T h e result of scint imammography done using 
9 9 m Tc t e t r o f o s m i n m e t h o d w a s c o m p a r e d with 
m a m m o g r a m s and cytology reports when available. A 
total n u m b e r of 52 patients, mean age 49.4 ± 8.71 years 
( r a n g e 3 5 - 6 7 ) w e r e a n a l y z e d . T h e c o m m o n e s t 
presentat ion was induration at site of surgery. In 43 
patients without recurrent disease, scintimammography 
correctly characterized 4 2 while 8 out of the 10 patients 
with recurrent disease conf i rmed by histology reports 
were correctly identified The sensitivity of this study 
was 88.8%, while specificity was 95.4%. The positive 
predictive value was 80%, while the negative predictive 
value w a s 9 5 . 3 % . G iven the non- invas iveness of 
sc in t imammography and the high diagnostic index, it is 
a very useful tool in breast cancer diagnosis and follow-
up. Furthermore, the radiation dose to the patient is lower 
than a chest radiograph and as such the fear of radiation 
comparatively is milder. 
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breast cancer, follow- up recurrence 

R e s u m e 
La s c i n t i m a m m o g r a p h i e est une t e c h n i q u e en 
m e d e c i n e n u c l e a i r e qui u t i l i se les subs t ances 
radioact ive pour localiser ou reperer les residus des 
t issues des tumeurs des mammel les . Ceci tient a 
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injecter une substance radio pharmaceutique dans la 
circulation sanguine et le scanner du tissue obtenu 
entre 10-15 min. Cette procedure a demontre une 
precison comme outil du diagnostic chez les patients 
symptomatiques des lesions des mamelles avec un 
m a m m o g r a m m e non spec i f ique necessitant une 
caracterisation de la lesion. Cette etude retrospective 
etait fait utilisant les registres de 72 patients qui se 
su iva ien t une s c i n t i m a m m o g r a p h i e apres une 
chirurgie des mammelles de janvier a Aout 2005. 
Le resultat de la sc int imammographie etait faite 
utilisant la methode de 99mTc tetrofosmine compare 
avec les mammogrammes et les resultats cytologiques 
disponible. Au total 52 patients avec une moyenne 
d ' a g e de 49.4 +_ 8.71 ans (35-67 ans) e ta ient 
analyses. La presentation la plus commune sur ce 
s i te e ta i t la ch i ru rg i e . C h e z 4 3 pa t i en t s s a n s 
reccurence de la maladie. la scintimammographie etait 
correctement caracterisee chez 42 alors que 8 sur 
les 10 patients ayant eu une recurrence confirmaient 
les resultats histologiques. La sensitivite de cette etude 
etait de 88.8% et la specificite de 95.4%. La valeur 
de predict ion posi t ive etait de 80% et cel le de 
prediction negative de 95 .3%.Compte tenu de la 
nature non invasive de la scint imammographie et de 
Findexe de diagnostic eleve, cet instrument est utile 
dans le diagnostic du cancer des seins et la suivi. 
En plus la dose de radiation chez le patient est plus 
faible que la radiographic de la poitrine et la peur de 
la radiation reduite. 

Introduction 
The follow - u p of patients with cancer and the best 
modality for it in view of the huge cost involved as 
well as and the quality of life of patients has been of 
keen interest to Oncologists worldwide. In breast 
cancer, it is known that physical examination and 
conventional imaging modalities have their limitations 
in the detect ion of recurrent d i sease espec ia l ly 
fo l l owing breast conse rva t ion surgery. Surgica l 
intervention and external beam radiotherapy can 
cause architectural distortions and increase breast 
density post- treatment making the interpretation of 
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mammography less accura te . Sc in t imam-
mography(SM) is a nuclear medicine technique in 
which a tumour seeking radionuclide is used to localize 
or trace an active or residual tumour in breast tissue. 
It involves the injection of a radiopharmaceutical 
intravenously and obtaining a scan of the breast in 
the prone position 10-15min later. This procedure has 
been shown to be an accurate diagnostic tool in 
patients with symptomatic breast lesion with a non-
diagnostic mammogram and for whom characterizing 
the lesion becomes important 11 ]. 

Scintimammography can be carried using 
any of these agents 99mTc sestamibi, 99mTc 
te t rofosmin, 99mTc methylene diphosphonate 
(MDP) and 99mTc methoxyisobutyl isonitrite 
(MIBI) [1,2,3,4] and more [5]. Workers have found 
the sensitivity and specificity for this modality in 
the range of 83-95% and 71-91% respectively I l -
IO). The general advantage of nuclear medicine 
i m a g i n g is that t u m o u r - s e e k i n g rad io 
pharmaceut ica ls accumulate in viable cancer 
lesions, which makes scintimammography and 
P o s i t r o n E m i s s i o n T o m o g r a p h y (PET) 
fundamental ly di f ferent from the radiological 
techniques that image the tumour mainly on the 
bas i s of m o r p h o l o g i c a l a l t e r a t i ons . 
Scintimammography is indicated for the study of 
breast lesions in patients in whom mammography 
is non-diagnostic or difficult to interpret; it may be 
useful also to assess and even predict the response 
to primary chemotherapy (9). Scintimammography 
can also be used to distinguish between benign and 
malignant breast diseases (1) and as such a very 
useful diagnostic tool. Diagnosis of breast cancer 
recurrence in patients that have had modified 
radical mastectomy is better visualized by MRI 
and spect sc in t imammography. Comment can 
however be made on the contra lateral breast in 
such patients. When planar images are combined 
with that of tomography (SPECT), the sensitivity 
of SPECT results in significantly higher images 
which helps particularly in the detection of smaller 
lesions 1111. This issue is of the utmost importance: 
the ability to visualize small breast cancers 

This retrospective analysis of patients on 
follow-up for breast cancer was carried out at 
Rajiv Gandhi Cancer Institute New Delhi, India 
during a 3-month IAEA fellowship training in 
Nuclear Medicine in that institute. The aim was to 
h igh l igh t the role of 99m Tc t e t r o f o s m i n 
scintimammography in the follow - u p ol patients 

with breast cancer and to sensitize Clinicians and 
Oncologists to the availability of Nuclear Medicine 
facility at the University College Hospital Ibadan. 

Materials and method 
The case r ecords of all 72 pa t ien ts who had 
p r e s e n t e d fo r f o l l o w up f o l l o w i n g b r e a s t 
c o n s e r v a t i o n s u r g e r y c h e m o t h e r a p y and or 
radiotherapy for scintimammography from January 
to August 2005 were selected for this study. The 
indications for the study varied f rom pain, to 
induration, lump, skin changes at the site of the 
residual breast tissue to no symptom. 

Scint imammograms, mammograms and 
cytology reports when available were analyzed. 
S c i n t i m a m m o g r a p h y w a s d o n e u s i n g 9 9 mTc 
t e t r o f o s m i n m e t h o d . Each p a t i e n t r e c e i v e d 
7 4 0 M B q (20 m C i ) 9 9 T c m - t e t r o s f o s m i n 
intravenously in either foot or the contralateral arm 
when a vein cannot be seen on the feet. Static 
images of both breasts were acquired prone using 
a dual head (multispect) camera and a low energy 
all purpose collimator in anterior, lateral and oblique 
views 15-20minutes after the injection with the help 
of customized breast over lay. The axi l la was 
included in the field of view. A scan was taken 
as possibly malignant if the increased tracer uptake 
in the initial scan reading persisted in the delayed 
image acquired 2 hours later. All the scans were 
read by the attending nuclear medicine Consultant 
of the hospital. 

Three patients were excluded because the 
indication for their scint imammographies was for 
res taging of their d isease . S c i n t i m a m m o g r a m 
findings were correlated with cytology reports and 
clinical f indings to determine the sensit ivity and 
specificity of the modality. Only patients with a 
minimum of 3 months disease free period post 
treatment of breast cancer were used for analysis. 

Resul t s 
A total number of 53 patients, mean age 49.4 ± 
8.71 years ( r ange35 -67 ) were a n a l y z e d . The 
clinical findings of these patients at follow - u p 
vaiicd fiom pain, induration, lump, skin changes to 
no symptom. The commonest presentation was 
induration at site of surgery. Table I shows the 
p ro f i l e of s c i n t i m a m m o g r a p h y c o m p a r e d to 
histology. 
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r a b l c l : Result ot the screening by SM compared 
to histology 

Histology I l istology Total 
Posit ive Negat ive 

Scintimammography 
Posit ive (+) 8 2 10 
Scintimammography 
Negat ive (-) 1 42 43 
Total 9 4 4 53 

In 4s patients w ithout recurrent disease, scintimammography 
correctly characterized 42 while 8 out of the 10 patients with 
recurrent disease confirmed by histology reports were cor-
rectly identified .The sensitivity of this study was 88.8r/c, while 
specificity was 95.47c. The positive predictive value was 807c 
while the negative predictive value was 95.37c. 

D i s c u s s i o n 
C a n c e r of the breas t is the 2nd most common 
mal ignancy in women in Nigeria [12]. One hundred 
and forty four (144) new cases are seen every year 
in the University College Hospital. Ibadan Nigeria 
(Personal communicat ion with a Senior Oncologist). 
Presently, the modality of follow - u p is largely clinical 
examinat ion, mammography, and chest radiography 
when indica ted . With a Department of Nuclear 
M e d i c i n e and the faci l i ty of a gamma camera, 
sc in t imammography will also become one of the 
modality of management and follow-up in these 
p a t i e n t s . T h i s is of f u r t h e r r e l e v a n c e s ince 
scint imammography interpretation is independent of 
breast tissue density. 

This study had a sensitivity of 88.8% but a 
higher specifici ty of 95%.Compared with a meta 
analysis of 5340 patients by Liberman et al [13] in 
2003, a sensitivity of 85.2 %and a specificity of 
80.6% was obtained for patients with a palpable mass 
This may be so because the patients studied were 
largely on follow up, either having had lumpectomy, 
m o d i f i e d r a d i c a l m a s t e c t o m y fo l l owed by 
chemotherapy and or radiotherapy. 

The same reason will also account for the 
apparently low positive predictive value (PPV) and 
a hisher negative predictive value (NPV). These 
f i n d i n g s a re h o w e v e r much h ighe i than the 
observation for plain mammography with sensitivity 
and specificity of 8 l%and 82.4% respectively | l j . 
Many studies have shown the lack of specificity for 
mammography. Specificity is in the 15-25% range. 
This means that approximately 20 out ol lOOpatients 

who will have normal mammography may also have 
cancer. The overall sensitivity varies depending on 
population selection hut it is approximately 70-90% 
[7]. The same report had a PPV 85% and NPV of 
77.8% .The limitation of mammography lies in dense 
breast parenchyma, implants,severe dysplastic 
disease or previous surgery or radiotherapy [8,13). 
Khalkhali et al \ 10] performed scintimammography 
in a group of 59 patients, in whom an abnormal 
mammogram and physical examination warranted 
biopsy or fine-needle cytology of the breast. 

They reported a sensit ivity of 95.8%, 
specificity of 86.8%, positive predictive value of 
82.1 %, and negative predictive value 97.1 %. On the 
basis of these results, the authors concluded that 
scintimammography is very sensitive and able to 
improve the specif ici ty of mammography so 
potentially useful to reduce the high rates of negative 
biopsies performed. Given the non-invasiveness of 
scintimammography and the high diagnostic index, it 
is a very useful tool in breast cancer diagnosis and 
follow-up. Furthermore, the radiation dose to the 
patient is lower than a chest radiograph and as such 
the fear of radiation comparatively is milder. 

Conclusion 
With the advent of Nuclear medicine (in-vivo) 
techniques at the University College Hospital Ibadan, 
Niger ia and the subsequen t ava i lab i l i ty of 
scintimammography, "mTc tetrofosmin scintimam-
mography would be a veritable tool in diagnosis and 
follow-up of breast cancer patients. 
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