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Abstract

Aims and objectives : To compare the sensitivity and specificity of the traditional 

triple assessment of symptomatic breast lesions with contrast-enhanced dynamic 

MRI.

Methods : All patients with palpable lesions underwent clinical evaluation, 

mammography, USG, FNAC and DCE-MRI of breast.

Results : 125 patients with a mean age of 44 years were recruited in study,84 

malignant and 34 benign. MRI proved to be most sensitive modality for diagnosis of 

malignant lesions with 100% sensitivity, while FNAC, mammography and physical 

examination had sensitivity of 84.2%, 91% and 79% respectively. Combined triple 

assessment had sensitivity of 98.7% with specificity of 64%.MRI has specificity of 

around 91.7%.Corresponding specificity of FNAC, mammography, USG, clinical 

examination is 96%,84%,86% and 81.2% respectively .

Conclusion : DCE-MRI is a highly sensitive and specific tool for diagnosis of 

symptomatic breast lesions. When used in selected patients it helps in better 

treatment planning and decrease in biopsy rate of benign lesions in suspicion of 

malignancy.

Aims and objectives

o compare the sensitivity and Tspecificity of the traditional triple 

assessment of symptomatic breast lesions 

with contrast-enhanced dynamic 

magnetic resonance imaging.

Background

With the tendency to move from 

invasive to non invasive methods and 

technological improvements MRI offers a 

new modality in addition to triple 

assessment. Triple assessment even 

though gold standard being over sensitive 

method with low specificity many patients 

are subjected to open biopsy to be 

confident of diagnosis, with improving 

technology MRI may accurately rule out 

malignant disease thus avoiding 

unnecessary biopsy in many patients with 

benign appearance on MRI. 

Methods

Patients with palpable breast lesions 

were recruited from the OPD of our 

hospital .  Al l  underwent cl inical  

examination by one of two consultant 

surgeons. FNAC of lesions was done by 

single consultant pathologist according to 
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our standard protocol, which does not 

include image guidance. The results of the 

clinical examination were graded as P1, 

normal; P2, benign; P3, probably benign; 

P4, probably malignant; and P5, 

malignant. A classification of P4/5 was 

taken as positive for the diagnosis of 

malignancy. X-ray mammography, 

ultrasound, or both were performed by one 

of two specialist breast radiologists. DCE-

MRI of the breast was then arranged. The 

resulting films were classified as no 

abnormality, benign, indeterminate 

/suspic ious,  or  mal ignant .  The 

classification of suspicious or malignant 

was taken as positive. The cytology and 

histology findings were all reported by a 

single dedicated breast pathologist. The 

cytology was graded conventionally from 

C1 to C5 (C1, inadequate; C2, benign; C3, 

probably benign; C4, probably malignant; 

C5, malignant); C4/5 was taken as 

positive for the diagnosis of malignancy. If 

the cytology was repeated after an 

indeterminate result, the most suspicious 

result was used for the analysis, because 

in clinical practice this would dictate 

further management. All lesions classified 

as suspicious or malignant clinically, 

mammographically, cytologically, or by 

MRI were excised. Local ethical committee 

approval was granted for the study.

MRI of the Breast

Following completion of clinical 

examination, every patient underwent 

Mammography examination, ultrasound 

examination and MRI study. 1.5 Tesla 

avanto 8 channel MRI unit (Siemens 

medical systems) with a dedicated breast 

surface coil and Breast compression 

technique was used. A standard protocol 

was used which included T2-weighted 

r a p i d  s p i n  e c h o  s e q u e n c e s  

(TR/TE,4000/90 ms; section thickness,4 

mm) and three dimensional T1-weighted 

gradient echo (TR/TE,8.6/4.7 ms; flip 

angle, 20; section thickness,1 mm) before 

and with administration of contrast, with 

the usual dose of 0.1 mmol/kg injected as 

a bolus and often followed by a 10-20 ml 

saline flush with a power injector. For 

imaging in sagittal plane, an image matrix 

of 320 x 98 was used with a small field of 

view of 16-18 cm and chemical fat 

suppression was used. For bilateral breast 

imaging, field of view was increased to 34 

cm. Dynamic curves were obtained till 6 

minutes after contrast injection and 

graphs were plotted against time. The 

findings were analysed and correlated. 

Statistical Analysis

Sensitivity and specificity values were 

calculated where appropriate

Results

One hundred and twenty patients with 

a mean age of 44 years (range 15 to 78 

years) were recruited in study, malignant 

lesions was confirmed histologically  in 86 

patients and 34 patients had benign 

lesion.

MRI proved to be most sensitive 

modality for diagnosis of malignant lesions 

with 100% sensitivity, while FNAC, 

Mammography and physical examination 

had sensitivity of 84.2%, 91% and 79% 

respectively. Combined triple assessment 

had sensitivity of 98.7% with specificity of 

64%.

Out of 86 patients with malignancy 12 

patients had multifocal disease (13% of all 

cases).Only 3 out of 12 patients with 

multifocal disease were detected by 

mammography. Out of 12 patients with 
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multifocality detected on MRI  only 10 

patients had multifocal disease while 2 

other patients had no evidence of 

mul t i f oca l i ty  on  His topatho logy  

examination. With this MRI proved to be 

100% sensitive and 97% specific for 

multifocality. Clearly MRI outperforms 

mammography in tumour detection and 

diagnosis.

 Three false positive cases were 

reported by MRI giving a specificity of 

around 91.7%. false positive cases were 

fibroadenoma (n= 1),fibrocystic disease 

(n=1) and chronic breast abscess  (n= 1).

Corresponding  specificity of FNAC, 

mammography, USG, clinical examination 

is 96%,84%,86% and 81.2% respectively

Discussion

Combined triple assessment (clinical, 

cytological & radiological) of symptomatic 

breast lesions is considered gold standard, 

most patients can be diagnosed this 
1-3way. 

As we focus primarily on non invasive 

methods to improve diagnosis scoring 

systems and radiological investigations 

hold key. Scoring system has shown to 

improve objectivity of triple assessment 

with increase in overall accuracy. Use of 

core needle biopsy rather than FNAC has 
5not improved specificity much,  instead  

image guided biopsy has proven superior 
6to open biopsy. 

There has been an increasing interest 

in breast MRI since it was first reported 

that it is a highly sensitive method of 

breast cancer detection. But it was 

reported not to have the specificity 

required for it to become the main line 

investigation for breast cancer detection. 

The reported sensitivities have been 94-

7,8100%  and specificities have been 
7,8,9variable from 37-97%.  In an attempt to 

improve specificity of the breast MRI, fast 

scanning sequences were introduced to 

facilitate dynamic imaging of breast tissue. 

Breast MRI is dynamic contrast study of 

both breast and capitalises on the 

microvessal density and permeability of 

the malignant tissues which leads to quick 

wash in and wash out of gadolinium 
10,11contrast into malignant lesions.  With 

the advent of contrast enhancement 

curves and the use of both morphological 

features and dynamic curves for lesion 

characterisation, the specificity has 
12increased.  Various studies have proven 

M R I  t o  b e  m u c h  s u p e r i o r  t o  

mammography to evaluate breas 

spe c i f i c a l l y  w i th  d ense  b r eas t   

parenchyma. MRI has been used as an 

adjunct to mammography and ultrasound 

and is usually a problem solving 
13measure.  MRI has no radiation exposure 

to patients and is usually well tolerated by 
14patients. 

MRI has not been very specific in 
[13]diagnosing infective lesions of breast.  

Infective lesions present as an abscess 

with high signal on T2 and thick marginal 

enhancement. The enhancement profile of 

fibroadenoma and papillomas can 

occasionally be equivocal or suspicious. 

Breast tuberculosis presents as nodular, 
15,16disseminated or sclerosing lesions.  It 

17can be primary or secondary.  Many 

patients do not present with pulmonary 
16complaints.  Nodular variety presents as 

a mass lesion which can mimic 
1 8 , 1 9f ib roadenoma or  carc inoma.  

Disseminated variety presents as 

interconnected lesions with high signal 
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intensity on T2 weighted images with 

draining sinuses. Sclerosing variety has 

dense fibrous tissue and shows non 

enhancing lesion which is hypo intense on 

all imaging sequences. Generally no micro 

calcification or nipple retraction is 
2 0 , 2 1 , 2 2found.  Our cases were o f  

disseminated variety.

 MRI of breast provides a significant 

improvement in diagnostic specificity. 

With this in selected cases MRI of breast 

may be able to reduce the number of 

inappropriate surgical biopsies, with their  

attendant cost and complications by 

accurately ruling out malignant disease.

Use of MRI for preoperative evaluation in 

women with newly diagnosed breast 

cancer has been firmly established to 

d e t e c t  u n s u s p e c t e d  m u l t i f o c a l  

/multicentric and contra lateral disease 

which often changes management. MRI 

would facilitate planning of appropriate 

surgery and would reduce the necessity for 

further procedure after attempted local 

excision (breast conservation). By better 

defining tumour extent and providing 3D 

information MRI has the ability to improve 

surgical outcomes and decrease positive 

margin rates. It may better guide surgery 

and radiation therapy by clearly 

demonstrating the lymph node status, 

occult contra lateral disease. A recent 

study has proven efficacy of MRI to 

evaluate disease in contra lateral breast 

that may be missed by mammography and 

clinical examination at the initial breast 
23cancer diagnosis. 

MRI is able to differentiate from benign 

clinically occult tumours associated with 

micro calcification and may therefore offer 

an alternative to open surgical biopsy for 

women with equivocal findings following 

triple assessment for micro calcification in 
24the breast.

MRI  is  a  use fu l  ad junct  in  

demonstrating response to neoadjuvant 
25chemotherapy.  We accurately followed 

one patient with lymphoma of breast with 

MRI. Breast lymphoma is a rare disease, 

representing only 0.12-0.53% of all 
26malignant breast  tumours.  There are no 

characteristic findings of malignant breast 
27lymphoma.  It is often misdiagnosed as 

breast cancer. Our case was a 15 year old 

female with bulky, tender and hard 

bilateral breasts. Large bilateral lobulated 

lesions slightly hyperintense on T2 were 

found. Inhomogenous enhancement with 

enhancing septa were present. Dynamic 

scan showed type III curve. The patient 

also had a focal lesion in the lower end of 

right femur with a soft tissue mass in the 

right popliteal fossa. The patient 

responded well to chemotherapy.

In Indian circumstances patients with 

multifocal disease when explained usually 

opted for mastectomy rather than breast 

conservation. Two patients with false 

positive reports of multicentric diseases 

also underwent mastectomy as lesions 

were in different quadrant, leading to 

potentially over treatment of two patients 

in study.

  Various studies have reported 

multifocal disease in approximately 30% of 
13patients  but we in our study had around 

13% incidence. It has been estimated that 

recurrent disease develops in around 8.5% 
28of patients. 

It has been argued that such 

additional MR detected lesions may be 

better taken care by post operative 
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radiotherapy/chemotherapy, but in our 

study we have seen that small sizable 

mass and large non mass lesions are most 

often encountered lesion types. We 

recommend excision of all such lesion. 

Although being a source of controversy 

larger multicentric trials may address this 

issue.

      In a developing country like India with 

scarcity of health care facility and pooling 

of health care to metros, cost of MRI is a 

significant barrier to its wide spread use 

but targeted approach with appropriate 

patient selection would benefit lot of 

women. Guidelines for integration has 

been suggested but at present appropriate 

technique and equipment together with 

experienced staff is not widely available so 

are the dedicated breast coil needed for 

high quality imaging. Making  it a limited 

option at present in various part of Indian 

subcontinent.

Conclusion

Combined  t r ip l e  assessment  

modalities when used alone have  

appreciable false negative rates, therefore 

combination of test is vital to achieve an 

acceptable level of sensitivity for breast 

cancer, this combination has improved 

sensitivity at the expense of specificity 

leading to increase in biopsy rate of benign 

lesions .

Tradit ional  tr iple assessment 

frequently miss multifocality and 

multicentricity  as well as tumours in 

contra lateral breast in cases of newly 

diagnosed patients.

Dynamic contrast enhanced MRI has 

been recently used technology which has 

high sensitivity and specificity for 

diagnosis of breast lesions, when used in 

selected patients it helps in better 

treatment planning and decrease in biopsy 

rate of benign lesions in suspicion of 

malignancy.

With MRI we can have "confidence in 

diagnosis and accuracy in intervention"  
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