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ABSTRACT

Objective: To determine the sensitivity of axillary ultrasound in detecting axillary nodal metastasis in clinically and
radiologically uninvolved axillary nodes in early carcinoma breast by comparing with sentinel node biopsy histopathology on
frozen section.

Study Design: Comparative cross-sectional study

Place and Duration of Study: Breast Clinic, CMH, Rawalpindi Pakistan, from Aug 2020 to May 2021.

Methodology: Patients included in the study presented with breast cancer lesions with clinically impalpable axillary lymph
nodes aged 18-75. Patients with clinically impalpable nodes underwent an ultrasound of the axilla; if suspicious nodes were
found, the patient had subsequent axillary node dissection. Sentinel node biopsy (SLNB) was performed on axillary
ultrasound in all patients with no suspicious or benign-looking nodes. Histopathological reporting was taken as standard.
Lymph nodal status on axillary ultrasound, SLN biopsy and axillary lymph node clearance were documented and analyzed.
Results: Twenty-nine patients were included who had benign-looking lymph nodes on axillary ultrasound and underwent
sentinel lymph node biopsy. The mean age of the patients was 54.03 + 7.94. Out of 29 patients, 24(82.8%) patients had negative
Sentinel lymph node biopsy, and 5(17.2%) had positive Sentinel lymph node biopsy, who then underwent axillary lymph
node dissection.

Conclusion: Sentinel lymph node biopsy is the gold standard to determine axillary lymph nodes involved in early carcinoma
breast, which seem benign on pre-operative axillary ultrasound.
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INTRODUCTION been studied for a long time, but the results are
Lymph node involvement of the axilla in breast ~difficult to interpret. One of the reasons for this is that

cancer is one of the most important predictors of the sensitivity and specificity of ultrasound are studied
outcome.! The diagnostic accuracy of radiology in sta- ~under variable clinical settings, and the equipment
ging the axilla could be much higher. Hence, patho- varies widely. Moreover, this investigation is heavily
logical staging by performing a surgical excision of ~operator-dependent, too. This operator dependency

sentinel nodes has become the gold standard in and difference of equipment can change the results
modern times.2 considerably.> Several reports on axillary ultrasound

have suggested sensitivity lying between 26 % to 94 %,

Traditionally, axillary clearance was performed in and specificity ranges from 53% to 98%.67

all patients, which invariably resulted in post-
operative complications, such as lymphedema, nerve The objective of this study was to analyze the
injury, shoulder dysfunction, etc3 ALND can be sensitivity of axillary ultrasound to accurately tell the
skipped in patients whose SLN biopsy is negative. This involvement of axillary Iymph nodes by cancer cells in
saves many patients from these dire complications. Patients with breast cancer by comparing it to sentinel
However, if SLNB is reported positive, ALND is lymph node biopsy. As sentinel lymph node biopsy

undertaken to stage and for locoregional control. histopathologically = confirms axillary lymph node
The diagnostic accuracy of axilla ultrasound has involvement,
METHODOLOGY
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August 2020 to May 2021, after obtaining permission
from the Institutional Ethical Review Board.

Inclusion Criteria: Clinically node-negative, curative
intent, early breast cancer, pre-chemo disease, T1 and
T2 stage.

Exclusion Criteria: Patients with positive nodes on
axillary ultrasound, metastatic breast cancer, recurrent
breast cancer, breast cancer in pregnancy, post-chemo
disease, locally advanced breast cancer, and patients
allergic to blue dye or technetium colloid were
excluded from the study.

Study variables were documented and analyzed
after the study. Informed consent was obtained from
all the included patients. Sentinel lymph node biopsy
was taken as a standard diagnosis for axilla invol-
vement by disease. Patients having pre-operative
clinically and radiologically negative axilla underwent
per operative sentinel lymph node biopsy. Those cases
having positive sentinel lymph nodes underwent
axillary clearance. SLN sampling was performed by a
dual method. The patient was injected with Techni-
tium colloid dye injection one day before surgery, and
blue dye was injected in the sub-areolar plexus
operatively. Sentinel lymph nodes were picked by
gamma probe and by seeing blue-coloured nodes. All
hot, blue and clinically suspicious lymph nodes were
taken as positive nodes. 3 to 4 sentinel lymph nodes
were sent for the frozen section. Nodes positive on the
frozen section were taken as involved, and the patient
underwent axillary dissection if nodes were found
positive.

Data was entered in Statistical Package for the
Social Sciences (SPSS) version 25.00. Quantitative vari-
ables were summarized as Mean+SD. Qualitative
variables were summarized as numbers and percen-
tages. The Chi-square test was applied, and the p-value
was calculated.

RESULTS

A total of 29 female patients were included; the
mean age was 54.03+7.94, ranging from 38 to 75 years.
The surgical plan was Breast-Conserving Surgery in
19(65.5%) and Mastectomy in 10(34.5%). Fourteen
patients (48.3%) had right-sided disease, 15(51.7%) had
left-sided disease, 6(20.7%) patients had T1 stage and
23(79.3%) patients had T2 stage, as shown in Table-I.
Out of 29 patients, all had normal findings on axillary
ultrasound; 24 patients (82.8%) had negative SLN
biopsy, and no further axillary surgery was not done
on them. Five patients (17.2%) had positive SLN biopsy

and subsequently had axillary clearance; a statistically
significant association of Sentinel lymph node biopsy
and axillary ultrasound p<0.001, as shown in Table-II.

Table-I: Demographic and Reproductive Variables (n=29)

Study Parameters n(%)
Age(Mean+SD) 54.03+7.94 years
Surgical Plan
Conserving Surgery 19(65.5)
Mastectomy Surgery 10(34.5)
Disease Side
Right Side 14(48.3)
Left Side 15(51.7)
Stages
T1 Stage 6(20.7)
T2 Stage 23(79.3)

Table-II: Comparison of Sentinel Lymph Node Biopsy and
Axillary Ultrasound (n=29)

Axillary Sentinel !..ymph Node -
Ultrasound Biopsy value
Positive Negative
Yes 5(17.2) - <0.001
No - 24(82.8)
DISCUSSION

Our study shows that the gold standard axilla
assessment method is sentinel lymph node biopsy,
which can identify those involved axilla cases declared
negative by pre-operative axillary ultrasound.

Regarding carcinoma breast, axillary lymph node
involvement has a determining role in the prognosis.
For this purpose, the axilla is staged by two methods
pre-operatively: clinical examination and radiological
proof. In cases with an impalpable axilla, axillary
sentinel node sampling is the gold standard for axillary
staging, done during the same operation to remove the
breast tumour. As of now, any imaging technique has
yet to be able to come close to sentinel sampling re-
garding diagnostic accuracy.

Sentinel lymph node biopsies are done using the
dual tracer technique, which uses both blue dye and
radioisotope; the results are highly accurate.®° A major
anaphylaxis, ' disposing of radioactive waste, and a
second potential surgery in up to 35% of patients with
positive Sentinel lymph node biopsy.1

Axillary ultrasound and sometimes axillary ly-
mph node core cut biopsy, or FNAC has routinely
undertaken pre-operatively clinical evaluation of pa-
tients presenting with early-stage carcinoma breast and
is a part of current guidelines. However, the impor-
tance of tumour lymphatics and their involvement in
tumour behaviour is controversial. Whether the
metastasis in regional lymph nodes is due to only local
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spread or a sign of systemic metastasis of the disease is
still unknown.'2 However, axillary metastasis indicates
poor prognosis, with the 5-year survival effectively
decreased by 28% to 40% in patients with nodal
spread.’314 Therefore, axillary sampling is important to
stage and locoregional control, which may increase
overall survival.

Our study shows that if ultrasound shows that
the axilla has non-suspicious lymph nodes, there is an
82.8% chance of negative lymph nodes on pathological
reporting of sentinel lymph nodes. The result is similar
to two prior studies, one by Valente et al.> conducted
at the University of Southern California between 2008
and 2010. The other by Khan et al.’® conducted at Agha
Khan University Karachi in 2020, reports that negative
findings of clinical examination and radiology in a
patient mean an 86% chance of showing no metastasis
in lymph nodes on SLNB histopathology.

False negative cases are the ones whose investi-
gations do not show involvement of axillary metastasis
on clinical examination and radiology, but the
histopathology showed nodal metastasis.’” The false-
negative percentage of ultrasound of axilla, as per our
results, is 17.2%; this is in close agreement with pre-
vious studies by Afzal et al.’® and others by Curigliano
et al.,'? that have reported a rate of 16.7% and 22.9%. So
technically, 17.2% of patients with uninvolved axillas
in clinical and radiology have axillary metastasis.

Our study has highlighted the importance of
sentinel lymph node biopsy in detecting axillary
metastasis in patients with normal clinical examination
and radiology of the axilla.20.21

LIMITATIONS OF STUDY

We have not included those cases that were positive
for axillary metastasis radiology, as in our setup, such cases
undergo axillary lymph node dissection. Another potential
limitation can be the operator dependency of ultrasound, so
improper observation of an abnormal lymph node might also
be a reason for a false-negative result.

CONCLUSION

Sentinel lymph node biopsy is the best modality to rule
out axillary lymph node metastasis in those cases of early
breast cancer with benign-looking lymph nodes on radio-
logy. If axillary lymph nodes are involved only, a formal
axillary dissection is undertaken, which saves many patients
from a more radical approach to axillary dissection in cases
with uninvolved axillary lymph nodes. This method also
decreases the number and severity of many complications
seen with axillary lymph node clearance, such as
lymphedema, pain, etc.

Conflict of Interest: None.

Authors Contribution

Following authors have made substantial contributions to
the manuscript as under:

AM: & AAK: Data acquisition, data analysis, drafting the
manuscript, critical review, approval of the final version to
be published.

RB:, SRQN: & SN: Study design, drafting the manuscript,
data interpretation, approval of the final version to be
published.

FAK:, SM: & PK: Concept, data acquisition, drafting the
manuscript, approval of the final version to be published.

Authors agree to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of
any part of the work are appropriately investigated and
resolved.

REFERENCES:

1. Ecanow JS, Abe H, Newstead GM, Ecanow DB, Jeske JM.
Axillary staging of breast cancer: what the radiologist should
know. Radiographics 2013; 33(6): 1589-612. https://doi.org/
10.1148/1g.336125060

2. DuMontier C, Loh KP, Bain PA, Silliman RA, Hshieh T, Abel GA
, et al. Defining undertreatment and overtreatment in older
adults with cancer: a scoping literature review. J Clin Oncol 2020;
38(22): 2558-2569. https:/ /doi.org/10.1200/jco.19.02809

3. Lee B,Lim AK Krell ], Satchithananda K, Coombes RC, Lewis J ,et
al. The efficacy of axillary ultrasound in the detection of nodal
metastasis in breast cancer. AJR Am ] Roentgenol 2013; 200(3):
W314-20. https:/ / doi.org/10.2214/ ajr.12.9032

4. Louie RJ, Gaber CE, Strassle PD, Gallagher KK, Downs-Canner
SM, Ollila DW et al. Trends in surgical axillary management in
early stage breast cancer in elderly women: continued over-
treatment. Ann Surg Oncol. 2020; 27(9): 3426-3433. https: //
doi.org/10.1245/510434-020-08388-8

5. Ahmed M, Jozsa F, Baker R, Rubio IT, Benson J, Douek M,et al.
Meta-analysis of tumour burden in pre-operative axillary ultra-
sound positive and negative breast cancer patients. Breast Cancer
Res Treat. 2017; 166(2): 329-336. https:/ /doi.org/10.1007/s10549-
017-4405-35454

6. Tucker NS, Cyr AE, Ademuyiwa FO, Tabchy A, George K,
Sharma PK,et al. Axillary Ultrasound Accurately Excludes
Clinically Significant Lymph Node Disease in Patients With
Early Stage Breast Cancer. Ann Surg. 2016 ; 264(6): 1098-1102.
https:/ /doi.org/10.1097 /s1a.0000000000001549

7. Duff M, Hill AD, McGreal G, Walsh S, McDermott EW,
O'Higgins NJ,et al. Prospective evaluation of the morbidity of
axillary clearance for breast cancer. Br ] Surg 2001; 88(1): 114-7.
https:/ /doi.org/10.1046/j.1365-2168.2001.01620.x

8. Reintgen M, Kerivan L, Reintgen E, Swaninathan S, Reintgen D.
Breast lymphatic mapping and sentinel lymph node biopsy: state
of the art: 2015.Clin Breast Cancer 2016; 16(3): 155-65.
https://doi.org/10.1016/j.clbc.2016.02.014

9. Charalampoudis P, Markopoulos C, Kovacs T. Controversies and
recommendations regarding sentinel lymph node biopsy in
primary breast cancer: a comprehensive review of current
data.Eur ] Surg Oncol 2018; 44(1): 5-14. https:/ /doi.org/10.1016/
j-€js0.2017.10.215

10. Cimmino VM, Brown AC, Szocik JF, Pass HA, Moline S, De SK,
et al. Allergic reactions to isosulfan blue during sentinel node
biopsy: a common event. Surgery 2001; 130(3): 439-42. https://
doi.org/10.1067/msy.2001.116407

Pak Armed Forces Med ] 2023; 73(5): 1332


https://doi.org/10.1148/rg.336125060
https://doi.org/10.1148/rg.336125060
https://doi.org/10.1200/jco.19.02809
https://doi.org/10.2214/ajr.12.9032
https://doi.org/10.1245/s10434-020-08388-8
https://doi.org/10.1245/s10434-020-08388-8
https://doi.org/10.1007/s10549-017-4405-3
https://doi.org/10.1007/s10549-017-4405-3
https://doi.org/10.1097/sla.0000000000001549
https://doi.org/10.1046/j.1365-2168.2001.01620.x
https://doi.org/10.1016/j.clbc.2016.02.014
https://doi.org/10.1016/j.ejso.2017.10.215
https://doi.org/10.1016/j.ejso.2017.10.215
https://doi.org/10.1067/msy.2001.116407
https://doi.org/10.1067/msy.2001.116407

11.

12.

13.

14.

15.

16.

Node-Negative Early Breast Cancer

Mann JM, Wu X. The state of surgical axillary management and
adjuvant radiotherapy for early-stage invasive breast cancer in
the modern era.Clin Breast Cancer. 2018; 18(4): e477-e493.
https:/ /doi.org/10.1016 %2Fj.clbc. 2017.09

Sleeman J, Schmid A. Tumor lymphatics.Semin Cancer Biol 2009;
19(5): 285-297. https:/ /doi.org/10.1016/j.semcancer. 2009.05.005
Nemoto T, Vana ], Bedwani RN, Baker HW, McGregor FH,
Murphy GP,et al. Management and survival of female breast
cancer: results of a national survey by the American College
of Surgeons. Cancer 1980; 45(12): 2917-24.

Giuliano AE, Ballman KV, McCall L, Beitsch PD, Brennan MB,
Keleman PR, et al. Effect of axillary dissection vs no axillary
dissection on 10-year overall survival among women with in-
vasive breast cancer and sentinel node metastasis: the ACOSOG
70011 (Alliance) randomized clinical trial. JAMA 2017; 318(10):
918-26. https:/ /doi.org/10.1001 %2Fjama.2017.11470

Valente SA, Levine GM, Silverstein MJ, Rayhanabad JA, Weng-
Grumley ]G, Ji L, et al. Accuracy of predicting axillary lymph
node positivity by physical examination, mammography, ultra-
sonography, and magnetic resonance imaging. Ann Surg Oncol
2012; 19(6): 1825-30. https:/ / doi.org/10.s10434-011-2200-7

Khan A, Masroor I, Khandwala K, Abbasi SU, Tariq MU. Utility
of ultrasound and mammography in detection of negative axilla
https:/ /doi:10.7759/ cureus.6691

17.

18.

19.

20.

21.

Garcia FA, Fraile M, Gimenez N, Refie A, Torras M, Canales L, et
al. Use of axillary ultrasound, ultrasound-fine needle aspiration
biopsy and magnetic resonance imaging in the preoperative
triage of breast cancer patients considered for sentinel node
biopsy. Ultrasound Med Biol 2011; 37(1): 16-22. https://
doi.org/10.1016/j.ultrasmedbio.2010.10.011

Afzal S, Masroor I, Munir A, Idrees R, Khan P, Khan S,et al. Pre
operative ultrasound guided core biopsy of axillary lymph nodes
for staging of clinically negative axilla in breast cancer patients-
a pilot study. Cureus 2020; 12(1): e6718. https://doi.org/
10.7759/ cureus.6718

Curigliano G, Burstein HJ, Winer EP, Gnant M, Dubsky P, Loibl
S, et al. De-escalating and escalating treatments for early-stage
breast cancer: the St. Gallen International Expert Consensus
Conference on the Primary Therapy of Early Breast Cancer 2017.
Ann Oncol 2017; 28(8): 1700-1712. https://doi.org/10.1093/
annonc/ mdx308

Morrow M. De-escalating and escalating surgery in the
management of early breast cancer. Breast 2017; 34(sl): S1-4.
https:/ /doi.org/10.1016/j.breast.2017.06.018

Morrow M, Jagsi R, McLeod MC, Shumway D, Katz S]. Surgeon
attitudes toward the omission of axillary dissection in early
breast cancer. JAMA Oncol. 2018; 4(11): 1511-6. https:/ /doi.org/
10.1001/jamaoncol.2018.1908

Pak Armed Forces Med ] 2023; 73(5): 1333


https://doi.org/10.1016%2Fj.clbc.2017.09.001
https://doi.org/10.1016/j.semcancer.2009.05.005
https://doi.org/10.1001%2Fjama.2017.11470
https://doi.org/10.1245/s10434-011-2200-7
https://doi.org/10.1016/j.ultrasmedbio.2010.10.011
https://doi.org/10.1016/j.ultrasmedbio.2010.10.011
https://doi.org/10.7759/cureus.6718
https://doi.org/10.7759/cureus.6718
https://doi.org/10.1093/annonc/mdx308
https://doi.org/10.1093/annonc/mdx308
https://doi.org/10.1016/j.breast.2017.06.018
https://doi.org/10.1001/jamaoncol.2018.1908
https://doi.org/10.1001/jamaoncol.2018.1908

