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Abstract: Risk of contralateral breast cancer in woman with history of breast cancer is high, and early detection is
an important issue. The aim of this study is to evaluate diagnostic value of contralateral breast MRI in women with
recently diagnosed breast cancer. In this diagnostic study, 150 patients with primary breast cancer referring to Tooba
clinic and private clinics were investigated before beginning of chemotherapy. In order to screening of contralateral
breast cancer in these patients’ mammography and ultrasonography done, if result of these modality were normal
patients underwent breast MRI. After contralateral breast MRI on 150 patients, 10 cases (6.6%) were benign, 4
(2.6%) were highly suggestive of malignancy which eventually were confirmed by biopsy reported by pathologist.
Three cases (2%) were suspiciously abnormal and others (88.6%) were negative which had a significant difference
(P<0.05). In our study, MR imaging could detect breast lesions in 90% of patients with recently diagnosed breast
cancer not detected by physical examination and contralateral breast mammography. This finding is comparable
with previous reports of detecting 30-88% of breast cancers with MR imaging.
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Introduction The present study is designed to evaluate
Risk of contralateral breast cancer in women diagnostic value of DCEMRI for contralateral breast
with previous breast cancer is 2-6 times greater than cancer and determine its power in detection of hidden
general population (1, 2, 3, and 5). centers in women with recently diagnosed breast
Management  options for  asymptomatic cancer and normal  ultrasonography  and
contralateral breast cancer include close observation, mammography results.
blind contralateral biopsy, chemoprevention, and Materials and methods:
prophylactic mastectomy (4). In this prospective study, 150 patients with
Due to knowledge advances about increased primary breast cancer who referred to oncology clinic
risk of contralateral breast cancer, early diagnosis is for chemotherapy, were investigated from Sep.2010
an important issue (5). Detection rate of breast to Oct.2012.In our survey, patients were chosen
lesions is 0.2%-1.0% with clinical examination, 2-3% according to inclusion and exclusion criteria and
with ultrasonography, and 1-3% with X-ray underwent MRI before chemotherapy and hormone
mammography (6). It has been reported that detection therapy. Inclusion criteria including all patients with
rate with MRI is 3-24% in contralateral breast lesions primary breast cancer in one breast definitively
(7).Contrast-enhanced MRI has a high sensitivity but diagnosed by a pathologist and screening of
moderate specificity for the diagnosis of breast contralateral breast cancer by physical examination,
cancer. DCE MRI has significantly increased ultrasonography and mammography done and the
sensitivity and specificity of MRI in characterizing results were normal.
breast lesions (8). Exclusion criteria include MRI
The ability of MRI in detection of breast lesions contraindications (pregnancy, pacemaker, magnetic
has made it a better screening tool for breast cancer. aneurysm chips, other magnetic devices, and
However, cost of MRI and its variable specificity claustrophobia), palpable abnormality in examination
prohibit routine use of this tool (9). or mammography and ultrasonography, previous
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biopsy in last 6 months, and previous chemotherapy
or hormone therapy.

After selection, patients went under breast MRI
with 1.5 T Siemens system at Partomazand Imaging
Center in Sari. Dynamic contrast enhanced MRI
(DCEMRI) was used in this study. MRI had >1.5 T
power and was performed with breast surface coils.

The MR images were reported by a radiologist.
The lesions were divided to 5 groups according to
shape, margins, distribution and internal structure: 1-
negative; 2-benign; 3-probably benign; 4-suspicious
abnormality; and 5- highly suggestive of malignancy.

Patients in groups 4 and 5 went under biopsy
and final diagnosis was made by a pathologist. These
lesions (groups 4 and 5) had following properties:
focal mass with irregular speculated margins and
ductal distribution, or solid mass with rim
enhancement or homogeneous regional enhancement
in less than a quadrant (fig.1, 2, 3). After taking
biopsy, samples were sent to pathology laboratory of
Imam Khomeini Hospital and reported by a
pathologist. The results of all patients were recorded
in an individual questionnaire.

Statistical analysis of data was done with
routine statistical methods by SPSS software. Chi-
square and Fischer exact tests were used to analyze
qualitative variables. For comparing qualitative and
quantitative variables, we used independent T-test
and P value less than 0.05 was considered significant.
After data analysis, finding the results and comparing
them with previous researches, final report was
prepared.

Results

In this descriptive diagnostic study, 150 patients
with history of primary breast cancer referring to
Tooba oncology clinic in Sari. Mean age of study
population was 48.2+8.1 years (32-56.5) and there
was no significant difference in age and other
features between study population (P<0.05) .Thirteen
patients (8.6%) had a history of breast diseases (apart
from cancer) and 18 patients (12%) had a familial
history of benign breast disease which did not show
significant difference (P<0.05). Familial history of
breast cancer was reported in 7 patients (4.6%).

Mean age of first pregnancy in study population
was 23.445.1 years old and mean number of children
was 3 (0-7).Among patients in this study, 68.4% had
complete breastfeeding period. This difference was
not statistically significant. Also 25.8% of cases were
nulliparous and other patients were multiparous
which showed statistically significant difference
(P<0.05).

As mentioned, lesions were divided to 5 groups
according to shape, margins, distribution and internal
structure.  Among 150 patients undergoing
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contralateral breast MRI, 10 cases (6.6%) were
benign and 4 cases (2.6%) were highly suggestive of
malignancy which eventually were confirmed by
biopsy reported by pathologist. Three cases (2%)
were suspiciously abnormal and others (88.6%) were
negative which had a significant difference (P<0.05).
Suspicious cases were sent for biopsy which one was
diagnosed as malignancy. This finding was
considered significant (P<0.05).

Finally, according to statistical information
obtained from the data resulted in the present study,
positive and negative predictive value of MRI was
respectively 94% and 91%. Sensitivity and specificity
of this modality in evaluation of contralateral breast
lesions in high risk women was 89% and 93%
respectively.

Discussion

In this study aimed to determine the positive
predictive value of MRI in detection of hidden breast
lesions, 5 of 150 patients (3.3%) undergoing MRI
had contralateral breast malignancy.

Sensitivity and specificity in evaluation of
breast lesions was 89% and 93% respectively. These
results are reported differently in various studies. In
different studies, breast MRI had a sensitivity of 94-
100% and specificity of 37-97% in detection of
breast lesions (7).In study of Fischer et al, 4.5% of
cases had contralateral breast cancer which was
detected by MRI (12). This report is higher than
previously reported by Slanetz’s study (13). These
differences are the result of high sensitivity and
relatively low specificity of MRI. Differences of
sample size could also be the reason of variety in
results of above studies.

Percentage of false positive cases by MRI is
also significant. Two cases (1.3%) in this study were
false positive which is comparable with false positive
cases (4.4%) reported by Lee et al (10). However,
clinical trials to find ways for reducing false positive
cases seem to be necessary.

Similar to Taneja’s study (7), none of the
patients were reported as false negative in our study
because no patient underwent prophylactic
mastectomy. However, in a study by Steven et al, 6
patients underwent prophylactic mastectomy all
which were not malignant (11).

High negative predictive value, sensitivity, and
specificity for using MRI in detection of malignant
breast lesions were resulted in this study. These
findings suggest that this modality is significantly
effective in reducing unnecessary biopsies and
surgeries.

X-ray mammography is still a proper screening
tool but may not be as sensitive in detection of
contralateral breast lesions in patients with previous
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breast cancer because it is usually smaller or in
younger patients who have dense breasts (7).
Ultrasonography also is an operator dependent
modality. American Cancer Society has recently
recommended contralateral breast screening with
MRI in patients with breast cancer in its guidelines
(11).

This study showed a high sensitivity,
specificity, accuracy, and negative predictive value.
According to the results, suspicious mammography
reports which need a biopsy or surgery could be
detected by wusing breast MRI. This prevents
unnecessary biopsies and surgeries. As discussed, all
4 patients with a MRI report of breast malignancy
had breast cancer.

However, one of three suspicious cases was
confirmed as a breast malignancy by pathology report
which is statistically significant and representative of
positive predictive value of MRI.

Familial history of breast cancer is a known risk
factor for breast cancer and it was evaluated in
present study. There was a significant relationship
between this factor and development of contralateral

breast lesions. Lehman also achieved to a similar
result in his study in 2005 (9).

In our study, MR imaging could detect breast
lesions in 90% of patients with recently diagnosed
breast cancer not detected by physical examination
and contralateral breast mammography. This finding
is comparable with previous reports of detecting 30-
88% of breast cancers with MR imaging.

It can be concluded that in women with recently
diagnosed breast cancer with normal reports of
ultrasonography and mammography, we can detect
hidden focal lesions with the help of MRI and have a
final diagnosis without requiring invasive procedures.
However, considering the small sample size and
neglecting possible effective factors, further studies
are recommended in future.
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Fig.1: 66 years old women with post contrast fat-suppressed T1 of right breast round lubolated enhancing mass has
seen.rapid initial enhancing with washout as shown in kinetic curve suggestive for malignancy

Fig.2: MRI of Ductal carcinoma; Speculated right enhancing mass in 37 years old women has seen.
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Fig.3: T1 and 3D post contrast of infiltrating carcinoma; heterogeneous and speculated enhancing mass has seen in
right breast (40 years old women).

References

1.

8/2/2013

Christopher 1. Li, Kathleen E. Malone, Noel S.
Weiss and Janet R. Daling.: Tamoxifen therapy
for primary breast cancer and risk of contralateral
breast cancer. J Natl Cancer Inst 2001; 93: 1008-
1013.

Kollias J, Ellis IO, Elston CW, Blamey RW:
Prognostic significance of synchronous and
metachronous bilateral breast cancer. World J
Surg 2001; 25: 1117-1124.

Fowble B, Hanlon A, Freedman G, Nicolaou
N,Anderson P.: Second cancers after
conservative surgery and radiation for stages I-1I
breast cancer: identifying a subset of women at
increased risk.. Int J Radiat Oncol Biol Phys
2001; 51: 679-690.

Liberman L, Morris EA, Kim CM, Kaplan JB,
Abramson AF, Menell JH, Van Zee KJ, Dershaw
DD: MR Imaging findings in the contralateral
breast of women with recently diagnosed breast
cancer. AJR  Am J Roentgenol. 2003
Feb;180(2):333-41.

Ganott MA ,Sumkin JH ,King JL, Klym AH,
Catullo VJ, Cohen CS, Gur D. : Screening
mammography; do women prefer a higher recall
rate given the possibility of earlier detection of
cancer? Radiology 2006; 238: 793-800.

Pediconi F, Catalano C, Roselli A, Padula S,
Altomari F, Moriconi E, Pronio AM, Kirchin
MA, Passariello R.: Contrast enhanced MR
mammography for evaluation of the contralateral
breast in patients with diagnosed unilateral breast
cancer or high-risk lesions. Radiology: 2007;
243: 670-680.

Taneja S, Jena A, Zaidi SM, Khurana A. : MR
evaluation of the contralateral breast in patients

314

10.

11.

12.

with recently diagnosed breast cancer. Breast
Radiology 2012; 22 (1): 69-73.

El Khouli RH, Macura KJ, Jacobs MA, Khalil
TH, , Kamel IR,.Dwyer A, , Bluemke DA.:
Dynamic contrast-enhanced MRI of the breast:
quantitative method for kinetic curve type
assessment. AJR 2009; 193: 295-300.

Lehman CD, Blume JD, Thickman D, Bluemke
DA, Pisano E, Kuhl C, Julian TB, Hylton N,
Weatherall P, O'loughlin M, Schnitt SJ, Gatsonis
C, Schnall MD.: Added cancer yield of MRI in
screening the contra lateral breast of women
recently diagnosed with breast cancer: result from
the International Breast Magnetic Resonaneer
Consortium (IBMC) trial. Journal of surgical
oncology 2005; 92: 9-16.

Steven G. Lee, Susan G. Orel,Irene J. Woo,Eva
Cruz-Jove,Mary E. Putt , Lawrence J. Solin,Brian
J. Czerniecki,Mitchell D. Schnall,: MR Imaging
screening of the contra lateral breast in patients
with newly diagnosed breast cancer: pre liminary
results. Radiology 2003; 773-778.

Saslow D, Boetes C, Burke W, Harms S, Leach
MO, Lehman CD, Morris E, Pisano E, Schnall
M,: Sener S, Smith RA, Warner E, Yaffe M,
Andrews KS, Russell CA.: American cancer
society guide lines for breast screening with MRI
as an adjunct to mammography. CA cancer J Clin
2007; 57: 75-89.

Fischer U,Kopka L,Grabbe E.breast carcinoma:
effect of preoperative contrast-enhanced MR
imaging on the therapeutic approach.radiology
1999;213:881-888.

13.Slanetz PJ, Edmister WB, Yeh ED, et al. Occult

contralateral breast carcinoma incidentally
detected by breast magnetic resonance imaging.
Breast J 2002;8:145-148.


http://jnci.oxfordjournals.org/search?author1=Christopher+I.+Li&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Kathleen+E.+Malone&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Noel+S.+Weiss&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Noel+S.+Weiss&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed?term=Kollias%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11571945
http://www.ncbi.nlm.nih.gov/pubmed?term=Ellis%20IO%5BAuthor%5D&cauthor=true&cauthor_uid=11571945
http://www.ncbi.nlm.nih.gov/pubmed?term=Elston%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=11571945
http://www.ncbi.nlm.nih.gov/pubmed?term=Blamey%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=11571945
http://www.ncbi.nlm.nih.gov/pubmed?term=Fowble%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11597809
http://www.ncbi.nlm.nih.gov/pubmed?term=Hanlon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11597809
http://www.ncbi.nlm.nih.gov/pubmed?term=Freedman%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11597809
http://www.ncbi.nlm.nih.gov/pubmed?term=Nicolaou%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11597809
http://www.ncbi.nlm.nih.gov/pubmed?term=Nicolaou%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11597809
http://www.ncbi.nlm.nih.gov/pubmed?term=Liberman%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12540428
http://www.ncbi.nlm.nih.gov/pubmed?term=Morris%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=12540428
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=12540428
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaplan%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=12540428
http://www.ncbi.nlm.nih.gov/pubmed?term=Abramson%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=12540428
http://www.ncbi.nlm.nih.gov/pubmed?term=Menell%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=12540428
http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20Zee%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=12540428
http://www.ncbi.nlm.nih.gov/pubmed?term=Dershaw%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=12540428
http://www.ncbi.nlm.nih.gov/pubmed?term=Dershaw%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=12540428
http://www.ncbi.nlm.nih.gov/pubmed/12540428
http://www.ncbi.nlm.nih.gov/pubmed?term=Ganott%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=16505392
http://www.ncbi.nlm.nih.gov/pubmed?term=Sumkin%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=16505392
http://www.ncbi.nlm.nih.gov/pubmed?term=King%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=16505392
http://www.ncbi.nlm.nih.gov/pubmed?term=Klym%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=16505392
http://www.ncbi.nlm.nih.gov/pubmed?term=Catullo%20VJ%5BAuthor%5D&cauthor=true&cauthor_uid=16505392
http://www.ncbi.nlm.nih.gov/pubmed?term=Cohen%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=16505392
http://www.ncbi.nlm.nih.gov/pubmed?term=Gur%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16505392
http://www.ncbi.nlm.nih.gov/pubmed?term=Pediconi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17446524
http://www.ncbi.nlm.nih.gov/pubmed?term=Catalano%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17446524
http://www.ncbi.nlm.nih.gov/pubmed?term=Roselli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17446524
http://www.ncbi.nlm.nih.gov/pubmed?term=Padula%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17446524
http://www.ncbi.nlm.nih.gov/pubmed?term=Altomari%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17446524
http://www.ncbi.nlm.nih.gov/pubmed?term=Moriconi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17446524
http://www.ncbi.nlm.nih.gov/pubmed?term=Pronio%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=17446524
http://www.ncbi.nlm.nih.gov/pubmed?term=Kirchin%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17446524
http://www.ncbi.nlm.nih.gov/pubmed?term=Kirchin%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17446524
http://www.ncbi.nlm.nih.gov/pubmed?term=Taneja%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22623820
http://www.ncbi.nlm.nih.gov/pubmed?term=Jena%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22623820
http://www.ncbi.nlm.nih.gov/pubmed?term=Zaidi%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=22623820
http://www.ncbi.nlm.nih.gov/pubmed?term=Khurana%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22623820
http://www.ncbi.nlm.nih.gov/pubmed?term=El%20Khouli%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=19770298
http://www.ncbi.nlm.nih.gov/pubmed?term=Macura%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=19770298
http://www.ncbi.nlm.nih.gov/pubmed?term=Jacobs%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=19770298
http://www.ncbi.nlm.nih.gov/pubmed?term=Khalil%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=19770298
http://www.ncbi.nlm.nih.gov/pubmed?term=Khalil%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=19770298
http://www.ncbi.nlm.nih.gov/pubmed?term=Kamel%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=19770298
http://www.ncbi.nlm.nih.gov/pubmed?term=Dwyer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19770298
http://www.ncbi.nlm.nih.gov/pubmed?term=Bluemke%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=19770298
http://www.ncbi.nlm.nih.gov/pubmed?term=Lehman%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Blume%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Thickman%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Bluemke%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Bluemke%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Pisano%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Kuhl%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Julian%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Hylton%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Weatherall%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=O'loughlin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Schnitt%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Gatsonis%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Gatsonis%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://www.ncbi.nlm.nih.gov/pubmed?term=Schnall%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=16180217
http://radiology.rsna.org/search?author1=Steven+G.+Lee&sortspec=date&submit=Submit
http://radiology.rsna.org/search?author1=Susan+G.+Orel&sortspec=date&submit=Submit
http://radiology.rsna.org/search?author1=Irene+J.+Woo&sortspec=date&submit=Submit
http://radiology.rsna.org/search?author1=Eva+Cruz-Jove&sortspec=date&submit=Submit
http://radiology.rsna.org/search?author1=Eva+Cruz-Jove&sortspec=date&submit=Submit
http://radiology.rsna.org/search?author1=Mary+E.+Putt&sortspec=date&submit=Submit
http://radiology.rsna.org/search?author1=Lawrence+J.+Solin&sortspec=date&submit=Submit
http://radiology.rsna.org/search?author1=Brian+J.+Czerniecki&sortspec=date&submit=Submit
http://radiology.rsna.org/search?author1=Brian+J.+Czerniecki&sortspec=date&submit=Submit
http://radiology.rsna.org/search?author1=Mitchell+D.+Schnall&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed?term=Saslow%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Boetes%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Burke%20W%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Harms%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Leach%20MO%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Leach%20MO%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Lehman%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Morris%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Pisano%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Schnall%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Schnall%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Sener%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Smith%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Warner%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Yaffe%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Andrews%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=17392385
http://www.ncbi.nlm.nih.gov/pubmed?term=Russell%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=17392385

