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Abstract

Background: The use of advanced imaging in staging of breast cancer is on the rise.

In countries with limited resources, appropriate patient selection for advanced imag-

ing is mandatory.

Aims: We sought to evaluate the number of asymptomatic breast cancer patients

with normal staging Chest X-ray and ultrasound scan of abdomen but were found to

have occult metastasis on CT scan of chest, abdomen, and pelvis and to identify pre-

dictive factors for occult distant metastasis to guide selection of patients for

advanced imaging in resource constrained settings.

Methods and Results: This was a descriptive cross-sectional study carried out in

Jaffna, Sri Lanka between March 1, 2012 and March 31, 2019. Statistical analysis

was done using SPSS software version 21. The prevalence of occult metastasis was

calculated. Bivariate and multivariate analysis was done to identify predictive factors

for occult metastasis. There were 233 eligible patients. Only 13% (n = 30) had stage I

disease. T1 disease was reported in 21% (n = 50) and axillary nodal metastasis in 48%

(n = 135). A total of 15% (n = 34) had occult metastasis on CT scan. Bone (n = 25)

was the commonest site of metastasis, followed by lung (n = 10) and liver (n = 06).

On bivariate analysis, tumor (P = .019), nodal (P = .001), and overall stage (P = .001)

were significant predictors for occult metastasis. On multivariate analysis, nodal

metastasis (P = .045) was the only significant predictor.

Conclusion: In unscreened population with limited resources, staging of breast cancer

with CT scan should be considered for at least patients with axillary lymph nodal

metastasis.
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1 | INTRODUCTION

Staging of breast cancer is mandatory to make appropriate treat-

ment decisions. Current staging system involves clinical and patho-

logical staging. Imaging requirements for staging differs between

early and advanced stage disease. The National Comprehensive

Cancer Network (NCCN) recommends Chest X-ray (CXR) and

Ultrasound scan (USS) of the abdomen for early stage patients who

are asymptomatic for metastatic disease with normal blood tests.1

Advanced imaging modalities used to stage breast cancer include

Computed Tomography (CT), Positron emission tomography (PET),

Magnetic Resonance Imaging (MRI), and Bone Scintigraphy. These

are recommended in newly diagnosed early stage patients only if

they elicit symptoms of metastatic disease or if blood tests were

Received: 24 February 2020 Revised: 10 April 2020 Accepted: 16 April 2020

DOI: 10.1002/cnr2.1247

Cancer Reports. 2020;3:e1247. wileyonlinelibrary.com/journal/cnr2 © 2020 Wiley Periodicals LLC. 1 of 6

https://doi.org/10.1002/cnr2.1247

https://orcid.org/0000-0001-5230-6050
mailto:idarajasooriyar@gmail.com
http://wileyonlinelibrary.com/journal/cnr2
https://doi.org/10.1002/cnr2.1247


suggestive of metastasis or in patients with advanced disease inclu-

sive of stage IIIA and above.

According to published literature, 2% to 10% of breast cancers

are metastatic at diagnosis and majority of them will have signs and

symptoms of metastatic disease.2,3 The rate of occult metastasis in

asymptomatic patients varies between 1% and 14%.3,4

Breast cancer is the commonest cancer among women in Sri

Lanka. It accounts for 25% of all newly diagnosed cancers among

females each year.5 Most patients present with a palpable lump as

there is no established screening program in Sri Lanka. A previous

study by Thanikai et al6 among the breast cancer patients of Northern

Sri Lanka revealed that majority of patients present at least 3 months

after detecting a palpable lump. This delay may result in radiologically

detectable distant metastases at the time of presentation, even

though clinically occult. The true incidence of occult metastatic dis-

ease at diagnosis in this unscreened population is unknown.

As Sri Lanka is a developing country, majority of breast cancer

patients with advanced disease have limited access to advanced imag-

ing such as CT, MRI, PET, and Bone Scintigraphy. In the Northern

province of Sri Lanka where this study was carried out, there are only

two diagnostic CT scanners for a population of 1.2 million. Other

advanced imaging modalities are not available in the province. Hence,

asymptomatic newly diagnosed breast cancer patients irrespective of

stage at diagnosis, are staged using CXR and USS of the abdomen.

To assess the utility of this current policy we sought to evaluate

the number of asymptomatic breast cancer patients who had a normal

CXR and USS of abdomen but were later upstaged to stage IV by per-

forming a CT scan of chest, abdomen, and pelvis. We also sought to

identify predictive factors for occult distant metastasis in asymptom-

atic patients to guide selection of patients for advanced imaging in

resource constrained settings.

2 | MATERIALS AND METHODS

2.1 | Patient selection criteria

This was a descriptive cross-sectional study carried out at the Teach-

ing Hospital, Jaffna and the Tellipalai Trail Cancer Hospital, Jaffna,

Sri Lanka between March 1, 2012 and March 31, 2019. Patients with

newly diagnosed breast cancers who were asymptomatic for meta-

static disease at diagnosis with a normal CXR and USS of abdomen

were included. Patients with ductal carcinoma in situ, malignant

Phyllodes tumor, male breast cancer, symptoms of metastatic dis-

ease, suspicious lesions on CXR or USS of abdomen and indetermi-

nate lesions on CT scans were excluded. All patients were above the

age of 18.

2.2 | Staging

All patients were staged using the Tumor, Node, and Metastasis

(TNM) staging system of the American Joint Committee on Cancer

(AJCC), 7th edition.7 The patients who underwent primary surgery

had pathological staging. Those who underwent neoadjuvant chemo-

therapy were staged clinically. A CXR and USS of the abdomen were

the imaging modalities used for initial staging. The CT scan of chest,

abdomen, and pelvis were done for all eligible patients. Bone Scintig-

raphy scans were done for patients with advanced disease at the

National Hospital of Sri Lanka which is 425 km away. Bone Scintigra-

phy was performed mostly after the commencement of treatment due

to practical reasons and the findings were not considered for this

study. Patients who had definitive evidence of metastasis on CT scan

were upstaged to stage IV.

2.3 | Predictive factors examined

We analyzed the influence of age, tumor (T) stage, nodal (N) stage,

overall stage, grade, lymphovascular space invasion (LVSI), estrogen

receptor (ER), progesterone receptor (PR), and human epidermal

growth factor receptor 2 (HER-2) on increasing the risk of upstaging

through advanced imaging.

2.4 | Statistical methods

Statistical analysis was done using SPSS software version 21. The

prevalence of occult metastasis was calculated. The tumor and patient

related factors predictive of detecting occult metastasis were ana-

lyzed. Categorical variables were analyzed by using chi-square test.

P value at .05 level was considered as statistically significant. Multivar-

iable analysis was done by including the tumor related factors which

were significant in bivariable analysis.

3 | RESULTS

A total of 233 patients were included in the study and the demo-

graphic and tumor characteristics are shown in Table 1. Median age

was 55 years ranging from 26 to 82 years. Ductal carcinoma was the

commonest histology accounting for 94% of cancers. Only 13% of

patients had stage I disease. Almost half the cohort had grade 2 tumor

and one-third had LVSI.

Among the 233 patients, 34 (15%) had occult metastasis on CT

scan. There were 44 abnormalities detected on CT. The details of

stage and sites of occult metastasis have been shown in Table 2.

Among the patients who had occult metastasis, none had stage I dis-

ease. A total of 11 (32%) patients had stage II disease and 24 (68%)

had stage III disease. Of these patients, 5% (n = 3/56) of stage IIA,

17% (n = 8/48) of stage IIB, and 23% (n = 23/100) of stage III patients

had occult metastasis on CT scan. Bone (n = 25) was the commonest

site of metastasis, followed by lung (n = 10), liver (n = 6), and others

(n = 3) such as ovary, muscle, and mediastinal lymph nodes. Nine (4%)

patients had indeterminate findings on CT scan and were excluded

from the analysis. Unfortunately, we could not perform other
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advanced imaging to assess the nature of the indeterminate lesion

due to resource constraints.

3.1 | Predictive factors

Bivariable analysis was done to see the association of selected patient

and tumor factors such as age, overall stage, tumor (T) stage, nodal

stage (N), histology, grade, LVSI and ER, PR and HER-2 status in

upstaging of the disease. In bivariate analysis, overall stage IIB or

above (P = .001), tumor size more than 2 cm (P = .019), and lymph

node involvement (P = .001) were significant predictors of occult

metastasis (Table 3). Age (P = .925) and grade (P = .926) were not pre-

dictive. The correlation with LVSI and ER, PR and Her-2 status could

not be elicited due to insufficient data. On multivariable analysis only

lymph node positivity (P = .045, 95% confidence interval of

1.025-9.396) predicted occult metastasis (Table 4).

4 | DISCUSSION

The use of advanced imaging in the staging of breast cancer is on

the rise and adherence to guidelines is not known.8 The increasing

use of advanced imaging may be due to clinicians relying on imag-

ing with better anatomical resolution for initial work up as detec-

tion of metastasis will have a profound effect on patient

management and prognosis. This could also be due to patient

preference.

CT scans have better sensitivity and specificity, lower false posi-

tivity, and better anatomical resolution compared to CXR, USS, and

Bone Scintigraphy.9

The conventional staging of a high-risk patient will warrant a

CXR, USS of liver, and Bone Scintigraphy. This may lead to three visits

to the hospital. In addition, Bone Scintigraphy takes around 5 hours to

be completed. Whereas, the acquisition time for CT scan of the chest,

abdomen and pelvis can be less than 1 second and could be done with

one visit to the hospital. In addition, CT scan of the chest, abdomen,

and pelvis has the potential to screen most of the viscera, soft tissue

and major portions of the skeleton. Groves et al10 and Bristow et al11

have reported that bone scan could be omitted if CT scan of chest,

abdomen, and pelvis could be done as major portion of the skeleton

gets scanned.

However, CT scanning involves, false positive scans leading to

invasive procedures and emotional distress to patients, increased

work load and huge cost per patient.12 Clinicians should be mindful of

the balance between the benefits and risks and be selective in order-

ing CT scans for staging.

In the present series, 15% (n = 34) of patients got upstaged to

stage IV due to occult metastasis on CT scan, in a cohort where 43%

consisted of stage III patients. Similar upstaging rate of 13.6% among

asymptomatic patients had been reported by Gangadaran et al4 in an

Indian study where greater proportion of patients had stage III dis-

ease. A Japanese study by Tanaka et al13 has reported 5.4% of occult

metastasis on CT scans among stage I-III asymptomatic patients. This

cohort consisted only 14% of stage III disease in contrast to 43% in

the present series. James et al3 reported upstaging rate of 1% among

the Australians with only 10% of the cohort consisting of stage III

patients.

In developed countries with established screening programs,

majority of patients are diagnosed in early stages and the detec-

tion rates of occult metastasis is very low unlike in developing

countries like Sri Lanka and India, where majority of patients have

stage III disease at diagnosis with higher rates of occult

metastasis.

TABLE 1 Patients and tumor characteristics

Variables Levels

No. of patients

(%) 233 (100%)

Age Median (range) 55 (26-82)

Stage I 30 (13)

II 103 (44)

III 100 (43)

T stage Tx 02 (01)

T1 49 (21)

T2 112 (48)

T3 39 (17)

T4 31 (13)

Lymph node status N0 98 (42)

N1 63 (27)

N2 38 (16)

N3 34 (15)

Histology Ductal

Lobular

Others

219 (94)

06 (03)

08 (03)

Grade I 44 (19)

II 121 (52)

III 58 (25)

NA 10 (4)

LVSI Yes 69 (30)

No 140 (60)

NA 24 (10)

Estrogen receptor Positive 89 (38)

Negative 95 (41)

NA 49 (21)

Progesterone receptor Positive 80 (34)

Negative 103 (44)

NA 50 (22)

Her-2 receptor Positive 63 (27)

Negative 102 (44)

Equivocal 13 (05)

NA 55 (24)

Abbreviation: LVSI, lymphovascular space invasion.
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In the present series, none of the stage I patients had occult

metastasis. However, 32% (n = 11) of stage II and 68% (n = 24) of

stage III patients had occult metastatic disease. Among the stage II

patients who got upstaged, two-thirds had stage IIB disease. The Jap-

anese study reported 0%, 1.9%, and 31.3% of upstaging for stages I, II,

and III, respectively.13 An American study by Merrill et al12 found no

cases of metastatic disease in stage I and II asymptomatic patients but

found 22% of metastatic disease in patients with stage III disease or

symptomatic for metastatic disease irrespective of stage. A study in

the United Kingdom revealed no cases of upstaging in stage I.9 It

appears that for stage I patients, advanced imaging could be safely

avoided. Studies done in developed countries either report no or very

low rates of upstaging among stage II patients and guidelines recom-

mend avoiding advanced imaging for these patients. It is not the same

for our patients where 32% of patients with occult metastasis had

stage II disease. This finding needs to be interpreted cautiously, as

only 11 out of 34 patients with occult metastases had stage II disease.

Further, stage was not a significant predictor on multivariate analysis.

In the present study, bone (n = 25) was the commonest site of

metastasis, followed by lung (n = 10), liver (n = 6), and others (n = 3)

such as ovary, peritoneum, and mediastinal lymph nodes. None of the

patients had brain metastasis at presentation. The Indian study also

reported similar incidence of distant occult metastasis.4 In contrary,

the Japanese study reported lung to be the commonest site of

metastasis followed by bone and liver.13 This may be due to different

biology of breast cancer in different ethnic groups but needs to be

confirmed in future studies.

4.1 | Predictive factor analysis

A binomial logistic regression was performed to ascertain the effects

of tumor, nodal, and overall stage on the likelihood of the participants

having occult metastasis. Of the three predictors, only nodal stage

was statistically significant. Nodal positivity had 3.1 times higher odds

on upstaging than nodal negativity. Increasing tumor stage more than

T1, had 2.60 times increased likelihood of upstaging, but was not sig-

nificant. Similarly, overall stage more than stage IIA had 2.33 times

higher odds for upstaging than Stage IIB and III. This was also not sig-

nificant. All the predicting variable included in the model showed

wider confidence interval. The finding could be due to the limited

number of subjects included in the study.

Gangadaran et al has shown significant association with larger

tumor size and lymph node positivity in predicting occult metastasis.

Tanaka et al13 also have confirmed the predictive value of tumor and

nodal stage on predicting occult metastasis.

A commonly accepted theory is that as the cancer grows, the cells

acquire the ability to spread to regional and distant sites.14-16 Many

TABLE 3 Factors predictive of occult metastasis on bivariate analysis

Predictive factor Category

Tumor upstage

StatisticsYes No

Number % Number % Odds ratio 95% CI P value

Tumor stage T1 2 4.1 47 95.9 4.95 1.18-43.97 0.019

T2/T3/T4 32 17.4 152 82.6

Nodal stage N0 5 5.2 91 94.8 4.89 1.76-9.95 0.001

N1-3 29 21.2 108 78.8

Overall stage I/IIA 3 3.8 75 96.2 6.25 1.84-32.85 0.001

IIB/III 31 20.0 124 80.0

TABLE 4 Factors predictive of
occult metastasis on multivariate analysis

Predictive factors Significance (P value) Odds ratio 95% CI for odds ratio

Tumor status 0.248 2.597 0.513-13.135

Nodal stage 0.045 3.103 1.025-9.396

Overall stage 0.259 2.333 0.536-10.155

TABLE 2 Sites of distant metastasis in relation to stage

Stages No. of abnormal lesions Bone metastasis Lung metastasis Liver metastasis Other sites

All (n = 203) 44 25 10 06 3

I 0 0 0 0 0

II 13 9 3 1 0

III 31 16 7 5 3
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older studies published in the literature showed a positive correlation

between the tumor size and metastatic spread.17-19 However, a

recent Surveillance Epidemiology and End Results[SEER] database

study including 819, 647 patients where the correlation between

tumor size and lymph node and distant metastasis was studied and

found that the correlation was not linear. This study questioned the

conventional model that the capacity of primary breast tumor to

metastasize increases as the tumor enlarges. The non-linear correla-

tion of the SEER database study explains the lack of correlation for

occult metastasis and tumor size in the present series.

Despite several new prognostic factors, axillary nodal metastasis

remains the most important prognostic factor predictive of recurrence

and survival.20,21 Axillary nodal metastasis leads to 28%-40% reduc-

tion in overall survival.22 The present study too confirmed that axillary

lymph node metastasis remains the only predictive factor for occult

metastasis. Hence it is reasonable to perform staging CT scans for

patient with axillary lymph nodal metastasis.

We could not study the influence of LVSI, estrogen, progester-

one, and HER-2 receptor due to insufficient data. The Japanese

study by Tanaka et al13 failed to show significance between estro-

gen, progesterone, and HER-2 receptors and the risk of occult

metastasis. James et al3 could not analyse the significance of pre-

dictive factors in an Australian cohort as only four patients were

detected with occult metastasis. Gangadaran et al4 showed signifi-

cant influence of HER-2 positivity and triple negativity on

upstaging of the disease.

This study has several limitations. This was a retrospective study

with gaps in data. The total number of patients was small with only

34 patients with occult metastasis. Sri Lanka suffered a civil war for

30 years which ended in 2009. The Northern province of Sri Lanka

where this study was done was badly affected. In the early post-war

years, receptor studies were not available. Hence, important prognos-

tic information such as the estrogen, progesterone, and Her-2 recep-

tor status were not available for a significant number of patients and

the correlation could not be studied.

5 | CONCLUSION

In unscreened population with limited resources, staging of breast

cancer with CT scan of chest, abdomen, and pelvis should be con-

sidered for patients with axillary lymph node metastasis. A risk

stratified staging protocol is beneficial to maximize the benefit of

staging CT scans and to ensure judicial use of limited resources.

Extended studies with larger number of patients are needed to

develop such protocols. Clinicians should be mindful of a careful

risk-benefit assessment before ordering CT scans for breast

staging.

ACKNOWLEDGMENTS

Our sincere thanks to Dr Anusha Yoganathan and Mrs Vanitha

Rathinarasa for helping to carry out this research successfully.

CONFLICT OF INTEREST

The authors declare no conflicts of interest.

AUTHOR CONTRIBUTIONS

Chrishanthi Rajasooriyar: Conceptualization; data curation; methodol-

ogy; project administration; writing-original draft; writing-review and

editing. Thamayanthy Sritharan: Conceptualization; data curation;

methodology; writing-original draft; writing-review and editing.

Suvithra Chenthuran: Conceptualization; data curation; methodology;

writing-original draft; writing-review and editing. Kavitha Indranath:

Conceptualization; methodology; writing-original draft. Sur-

enthirakumaran Rajendra: Conceptualization; formal analysis; meth-

odology; writing-original draft; writing-review and editing.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ETHICAL STATEMENT

Ethical clearance was obtained from the “Ethics Review Committee,”

Faculty of Medicine, University of Jaffna, Jaffna, Sri Lanka; approval

number: J/ERC/14/51/NDR/00800. The Committee decided to

exempt the study from review since the project involved no risk to

the participants and the participants were not identified directly or

indirectly.

ORCID

Chrishanthi Rajasooriyar https://orcid.org/0000-0001-5230-6050

REFERENCES

1. Gradishar WJ, Anderson BO, Balassanian R, et al. NCCN guidelines

insights: breast cancer, version 1.2017. J Natl Compr Canc Netw.

2017;15(4). https://doi.org/10.6004/jnccn.2017.0044.

2. Gerber B, Krause A, Friese K, et al. Perioperative screening for metastatic

disease is not indicated in patients with primary breast cancer and no

clinical signs of tumor spread. Breast Cancer Res Treat. 2003;82(1):29-37.

https://doi.org/10.1023/B:BREA.0000003917.05413.ac.

3. James J, Teo M, Ramachandran V, Law M, Stoney D, Cheng M. Per-

formance of CT scan of abdomen and pelvis in detecting asymptom-

atic synchronous metastasis in breast cancer. Int J Surg. 2017;46:164-

169. https://doi.org/10.1016/j.ijsu.2017.09.004.

4. Gangadaran SGD. Rational use of imaging to stage breast cancer: evi-

dences for a selective approach. Indian J Med Paediatr Oncol. 2017;

38:427-429. https://doi.org/10.4103/ijmpo.ijmpo_113_16.

5. National Cancer Control Programme. Cancer Incidence Data: Sri Lanka

Year 2008; 2014. Sri Lanka: Ministry of Health and Nutrition.

6. Thanikai S, Shahini N, Surenthirakumaran R, Rajasooriyar C. The fac-

tors influencing delayed presentation of symptomatic breast cancer

among patients referred to the Cancer Treatment Unit, Teaching Hos-

pital Jaffna. Jaffna Medical Association, Annual Scientific Session; 2013:

25-29.

7. American Cancer Society. Breast Cancer Staging. American Joint Com-

mittee on Cancer. 7th ed.; 2010, American Cancer Society.

8. Coburn N, Przybysz R, Barbera L, et al. CT, MRI and ultrasound scan-

ning rates: evaluation of cancer diagnosis, staging and surveillance in

Ontario. J Surg Oncol. 2008;98(7):490-499. https://doi.org/10.1002/

jso.21144.

RAJASOORIYAR ET AL. 5 of 6

https://orcid.org/0000-0001-5230-6050
https://orcid.org/0000-0001-5230-6050
https://doi.org/10.6004/jnccn.2017.0044
https://doi.org/10.1023/B:BREA.0000003917.05413.ac
https://doi.org/10.1016/j.ijsu.2017.09.004
https://doi.org/10.4103/ijmpo.ijmpo_113_16
https://doi.org/10.1002/jso.21144
https://doi.org/10.1002/jso.21144


9. Barrett T, Bowden DJ, Greenberg DC, Brown CH, Wishart GC,

Britton PD. Radiological staging in breast cancer: which asymptomatic

patients to image and how. Br J Cancer. 2009;101(9):1522-1528.

https://doi.org/10.1038/sj.bjc.6605323.

10. Groves AM, Beadsmoore CJ, Cheow HK, et al. Can 16-detector

multislice CT exclude skeletal lesions during tumour staging? Implica-

tions for the cancer patient. Eur Radiol. 2006;16(5):1066-1073.

https://doi.org/10.1007/s00330-005-0042-z.

11. Bristow AR, Agrawal A, Evans AJ, et al. Can computerised tomogra-

phy replace bone scintigraphy in detecting bone metastases from

breast cancer? A prospective study. Breast. 2008;17(1):98-103.

https://doi.org/10.1016/j.breast.2007.07.042.

12. Merrill SA, Stevens P, Verschraegen C, Wood ME. Utility and costs of

routine staging scans in early-stage breast cancer. Am J Hematol

Oncol. 2016;12(4):9-16.

13. Tanaka S, Sato N, Fujioka H, et al. Use of contrast-enhanced

computed tomography in clinical staging of asymptomatic breast

cancer patients to detect asymptomatic distant metastases.

Oncol Lett. 2012;3(4):772-776. https://doi.org/10.3892/ol.

2012.594.

14. Weigelt B, Peterse JL, Van't Veer LJ. Breast cancer metastasis:

markers and models. Nat Rev Cancer. 2005;5(8):591-602. https://doi.

org/10.1038/nrc1670.

15. Sopik V, Narod SA. The relationship between tumour size, nodal sta-

tus and distant metastases: on the origins of breast cancer. Breast

Cancer Res Treat. 2018;170(3):647-656. https://doi.org/10.1007/

s10549-018-4796-9.

16. Hosseini H, Obradovic MMS, Hoffmann M, et al. Early dissemination

seeds metastasis in breast cancer. Nature. 2016;540:552-558.

https://doi.org/10.1038/nature20785.

17. Sivaramakrishna R, Gordon R. Detection of breast cancer at a smaller

size can reduce the likelihood of metastatic spread: a quantitative

analysis. Acad Radiol. 1997;4:8-12. https://doi.org/10.1016/S1076-

6332(97)80154-7.

18. Koscielny S, Tubiana M, Lê MG, et al. Breast cancer: relationship

between the size of the primary tumour and the probability of meta-

static dissemination. Br J Cancer. 1984;49:709-715. https://doi.org/

10.1038/bjc.1984.112.

19. Michaelson JS, Silverstein M, Wyatt J, et al. Predicting the survival of

patients with breast carcinoma using tumor size. Cancer. 2002;95:

713-723. https://doi.org/10.1002/cncr.10742.

20. Aziz S, Wik E, Knutsvik G, et al. Extra-nodal extension is a significant

prognostic factor in lymph node positive breast cancer. PLoS One.

2017;12(2):1-15. https://doi.org/10.1371/journal.pone.0171853.

21. Cianfrocca M. Prognostic and predictive factors in early-stage breast can-

cer. Oncologist. 2004;9:606-616. https://doi.org/10.1634/theoncologist.

9-6-606.

22. Üreyen O, Çavdar DK, Adıbelli ZH, _Ilhan E. Axillary metastasis in clini-

cally node-negative breast cancer. J Egypt Natl Canc Inst. 2018;30(4):

159-163. https://doi.org/10.1016/j.jnci.2018.09.001.

How to cite this article: Rajasooriyar C, Sritharan T,

Chenthuran S, Indranath K, Surenthirakumaran R. The role of

staging Computed Tomography on detection of occult

metastasis in asymptomatic breast cancer patients. Cancer

Reports. 2020;3:e1247. https://doi.org/10.1002/cnr2.1247

6 of 6 RAJASOORIYAR ET AL.

https://doi.org/10.1038/sj.bjc.6605323
https://doi.org/10.1007/s00330-005-0042-z
https://doi.org/10.1016/j.breast.2007.07.042
https://doi.org/10.3892/ol.2012.594
https://doi.org/10.3892/ol.2012.594
https://doi.org/10.1038/nrc1670
https://doi.org/10.1038/nrc1670
https://doi.org/10.1007/s10549-018-4796-9
https://doi.org/10.1007/s10549-018-4796-9
https://doi.org/10.1038/nature20785
https://doi.org/10.1016/S1076-6332(97)80154-7
https://doi.org/10.1016/S1076-6332(97)80154-7
https://doi.org/10.1038/bjc.1984.112
https://doi.org/10.1038/bjc.1984.112
https://doi.org/10.1002/cncr.10742
https://doi.org/10.1371/journal.pone.0171853
https://doi.org/10.1634/theoncologist.9-6-606
https://doi.org/10.1634/theoncologist.9-6-606
https://doi.org/10.1016/j.jnci.2018.09.001
https://doi.org/10.1002/cnr2.1247

	The role of staging Computed Tomography on detection of occult metastasis in asymptomatic breast cancer patients
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Patient selection criteria
	2.2  Staging
	2.3  Predictive factors examined
	2.4  Statistical methods

	3  RESULTS
	3.1  Predictive factors

	4  DISCUSSION
	4.1  Predictive factor analysis

	5  CONCLUSION
	ACKNOWLEDGMENTS
	  CONFLICT OF INTEREST
	  AUTHOR CONTRIBUTIONS
	  DATA AVAILABILITY STATEMENT

	  ETHICAL STATEMENT
	REFERENCES


