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ABSTRACT

Objective: To compare clinically assessed limited axillary disease with final histopathological findings in breast cancer
patients treated surgically as upfront cases and to determine the accuracy of clinical axillary assessment and its implications
for contemporary axillary management.

Study Design: Diagnostic cross-sectional study.

Place and Duration of Study: Department of Breast Surgery, Combined Military Hospital, Rawalpindi, Pakistan from Feb to
Nov 2025.

Methodology: A total of 420 patients were analyzed. Primary variable studied was the accuracy of preoperative clinical
axillary assessment in identifying limited axillary disease, using final histopathological nodal status as the gold standard.
Results: The sensitivity of clinical axillary assessment was calculated as 58.0%, specificity was 90.9%, the positive predictive
value was 83.8%, while the negative predictive value was 72.8%. The overall diagnostic accuracy of clinical axillary assessment
was 76.2%. Agreement between clinically assessed limited axillary disease and final histopathological nodal status was
evaluated using Cohen’s kappa statistic. A x value of 0.50 indicated moderate agreement beyond chance between the two
methods (p< 0.001).

Conclusion: This study showed that preoperative clinical and imaging-based axillary assessment showed high specificity but
only moderate sensitivity when compared with final histopathology in upfront surgery cases.
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INTRODUCTION

Breast cancer is the most diagnosed malignancy
among women worldwide, accounting for
approximately 2.3 million new cases annually, with a
steadily rising incidence in low and middle-income

have demonstrated that in selected patients with
limited nodal metastasis, completion ALND does not
improve overall survival or locoregional control when
modern systemic therapy and radiotherapy are
applied. The AMAROS trial was pivotal in this

countries including Pakistan. Axillary lymph node
status remains a cornerstone for prognostication,
staging, and decisions regarding adjuvant systemic
and locoregional therapy. Historically, axillary lymph
node dissection (ALND) was routinely performed for
nodal staging and disease control; however, its well-
documented morbidity, particularly lymphedema,
shoulder dysfunction, sensory neuropathy, and
impaired quality of life, has driven a global shift
toward axillary de-escalation.!

Sentinel lymph node biopsy (SLNB) has now
become the standard approach for clinically node-
negative early breast cancer, offering reliable staging
with minimal morbidity. Large, randomized trials
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paradigm shift, showing that patients with one or two
positive sentinel lymph nodes achieved equivalent
axillary control and survival outcomes without ALND,
provided appropriate axillary radiotherapy was
delivered. These findings have been widely
incorporated into international guidelines, supporting
omission of routine ALND in patients with low nodal
burden.?

Despite this progress, a critical challenge persists
in upfront surgical cases, accurately identifying
patients with truly limited axillary disease cN1 cases
with 1-2 suspicious axillary lymph nodes on imaging
before surgery. Consequently, patients deemed to
have limited nodal disease preoperatively may either
be overtreated with unnecessary ALND or
undertreated due to underestimation of nodal
involvement.?
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Histopathology remains the gold standard for
axillary staging and provides the most accurate
assessment of true nodal burden.* Correlating
preoperative clinical and radiological assessment with
final histopathological findings is therefore essential to
refine patient selection for axillary de-escalation in
upfront surgery by minimizing morbidity without
compromising oncological outcomes.
METHODOLOGY

This diagnostic cross-sectional study was
conducted at the Department of Breast Surgery,
Combined Military Hospital Rawalpindi, Pakistan
from February 2025 to November 2025 after ethical
review board approval. (Vide Ser No. 805).

Sample size was calculated using a single-
proportion formula, based on the expected rate of
discordance between clinically assessed axillary nodal
status and final histopathological findings.
Contemporary  literature  reported anticipated
discordance proportion of 57%, between clinically
assessed  axillary nodal status and  final
histopathological findings.> With a 95% confidence
level and an absolute precision of 5%, the calculated
sample size was 376 patients. To account for
incomplete pathological data, protocol deviations, or
loss of evaluable nodal specimens, a 10% attrition
margin was added, yielding a final target sample size
of approximately 420 patients. The study adhered to
CONSORT guidelines and received approval from the
institutional ethics committee. All participants
provided informed consent.

Inclusion Criteria: Women (218 years) with newly
diagnosed wunilateral invasive breast cancer who
underwent primary surgical treatment without
neoadjuvant chemotherapy were included. All
patients with clinically limited axillary disease on
preoperative assessment, including only N1 biopsy-
proven metastatic carcinoma cases with low-volume
(1-2) suspicious imaging findings were included.
Exclusion Criteria: Patients who received neoadjuvant
chemotherapy or endocrine therapy, presented with
inflammatory or metastatic breast cancer, had prior
ipsilateral axillary surgery or radiotherapy, recurrent
breast cancer, or cNO and cN2/cN3 disease were
excluded from the study.

The study included 420 patients meeting
inclusion criteria, with consecutive recruitment
minimizing selection bias. Standardized clinical exams
and structured ultrasound reporting reduced

measurement bias, while tumor and molecular
characteristics were recorded as potential confounders

All patients underwent detailed clinical axillary
examination by a consultant breast surgeon. Lymph
nodes were assessed for size, consistency, mobility,
fixation, and the presence of matting. Based on
physical examination, axilla was categorized as
clinically impalpable or palpable, biopsy-proven
metastatic carcinoma, cN1 disease provided there was
no gross fixation or bulky disease.

All patients had axillary ultrasound by a
consultant radiologist, assessing cortical thickness,
hilum changes, morphology, and vascularity.
Suspicious nodes were documented, and ultrasound-
guided FNA or core biopsy was performed as per
institutional protocol. All patients had upfront breast
surgery with concurrent axillary staging, and level-II
ALND was performed in all ctN1+ cases.

Final axillary status was determined by
histopathology as gold standard using standardized
protocols. Total and involved lymph nodes were
recorded for each patient. Pathological nodal staging
was assigned using established criteria, with limited
pathological axillary disease defined as pN1 (1-2
positive nodes) and pN2 defined as 3-9 positive
nodes.

The primary variable was the accuracy of
preoperative clinical axillary assessment in detecting
limited disease, with histopathology as gold standard.

Biopsy proven metastatic carcinoma of most
suspicious axillary lymph node with only 1-2
suspicious nodes on imaging was categorized as
limited axillary disease and labelled cN1, while
histopathological findings classified nodal
involvement as limited (pN1, 1-3 positive nodes and
pPN2, 4-9 positive nodes) or extensive disease. The
primary outcome focused on the degree of
concordance and discordance between these two
assessments, reflecting the reliability of clinical staging
in upfront surgical cases.

Secondary variables included patient and tumor-
related factors including tumor size, histological
grade, lymphovascular invasion, molecular subtype,
total number of lymph nodes retrieved, number of
positive nodes, and presence of extra nodal extension.
Additional secondary outcomes included the rate of
axillary under staging and over staging on clinical
assessment.
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All analyses were performed using IBM
Statistical Package for Social Sciences (SPSS) version
31. The primary variable, accuracy of preoperative
clinical axillary assessment in identifying limited
axillary disease, was evaluated by constructing a 2x2
contingency table comparing clinically assessed
axillary status (limited vs non-limited) with final
histopathological nodal status (gold standard). From
this table, sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), and
overall diagnostic accuracy were calculated with
corresponding 95% confidence intervals. Agreement
between clinical and histopathological nodal
classification was further assessed using Cohen’s
kappa (x) statistic, interpreted according to standard
benchmarks to quantify the strength of agreement
beyond chance. The secondary variables included
demographic, clinical, imaging, surgical, and
pathological factors. Continuous variables such as age,
tumor size, and total number of lymph nodes
retrieved were first assessed for normality using the
Shapiro-Wilk test. Normally distributed variables
were summarized as MeantSD and compared
between limited and extensive pathological nodal
groups using the independent-samples t-test, while
non-normally distributed variables were expressed as
median with interquartile range and compared using
the Mann-Whitney U test. Categorical variables,
including cN1 axillary disease, histological grade,
presence of lymphovascular invasion, molecular
subtype, extranodal extension, and number of
suspicious nodes on ultrasound, were presented as
frequencies and percentages and compared using the
Chi-square test or Fisher’s exact test where expected
cell counts were small. A p-value of <0.05 was
considered statistically significant.

was 48.3+10.3 years, reflecting a relatively younger
cohort typical of regional breast cancer demographics.
The mean tumor size was 23.1949.62 cm, indicating
that most patients presented with early-stage disease
suitable for upfront surgical management and
potential axillary de-escalation. Level II Axillary
Nodal Clearance performed in 100 patients (23.8%).
With respect to tumor biology, lymphovascular
invasion was present in 110 patients (26.2%). Estrogen
receptor positivity was observed in 297 patients
(70.7%), progesterone receptor positivity in 68 patients
(16.2%), and triple-negative breast cancer in 55
patients (13.1%). Extra nodal extension on final
histopathology was identified in 30 patients (7.1%),
indicating a relatively low prevalence of advanced
nodal pathology within the cohort (Table-I).

Table-I: Demographic and Clinical Variables of Study
Participants(n=420)

Variable(s) Values
Mean Age (Years) 48.37+10.29
Mean Tumor Size (Cm) 23.1949.62
Mean Total Nodes Size (Cm) 2.07+3.57
3 Or More Suspicious Nodes on 249(59.3%)
ultrasound

Needle Biopsy Done 420(100.0%)
Breast Conservation Surgery Done 192(45.7%)
Mastectomy Done 228(54.3%)
ALND DONE 100(23.8%)
LVI PRESENT 110(26.2%)
ER POSITIVE 297(70.7%)
PR POSITIVE 68(16.2%)
TNBC DISEASE 55(13.1%)
EXTRANODAL EXTENSION 30(7.1%)
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Figure : Patient Flow Diagram
RESULTS

A total of 420 patients were analyzed in the final
study protocol. The mean age of the study population

*ALND: Axillary Lymph Node Dissection, LVI: Lymphovascular
Invasion, ER: Estrogen Receptor, PR: Progesterone Receptor, TNBC:
Triple Negative Breast Cancer

Using histopathology as the gold standard, 109
patients (25.9%) were true positives, correctly
identified as having nodal metastasis on clinical
assessment, while 211 patients (50.2%) were true
negatives. Clinical assessment failed to detect nodal
involvement in 79 patients (18.8%), representing false
negatives, and over staged nodal disease in 21 patients
(5.0%), representing false positives. Based on these
results, sensitivity of clinical axillary assessment was
calculated as 58.0%, indicating that over half of
patients with true nodal involvement were correctly
identified preoperatively. Specificity was 90.9%,
demonstrates high ability to correctly exclude nodal
disease when nodes were histopathologically negative.
The positive predictive value was 83.8%, while the
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negative predictive value was 72.8%. The overall
diagnostic accuracy of clinical axillary assessment was
76.2%, supporting moderate reliability of clinical
staging while underscoring the continued importance
of histopathology as the definitive standard for
axillary nodal assessment in upfront breast cancer
surgery (Table-II).

Table-II: Diagnostic Accuracy of Clinical Assessment vs
Histopathological Findings (n=420)

Histopathology Findings
Nodes Nodes
Positive Negative
Clinical Assessment
Findings 109 (25.9%) 21 (5.0%)
Nodes Positive 79 (18.9%) 211 (50.2%)
Nodes Negative

Sensitivity= True Positive/ (True Positive +False Negative) =
58.0%

Specificity= True Negative / (True Negative +False Positive)
=90.9%

Positive Predictive Value= True Positive/ (True Positive+
False Positive) = 83.8%

Negative Predictive Value= True Negative/ (True Negative
+False Negative) = 72.8%

Diagnostic Accuracy= (True Positive +True Negative)/All
Patients=76.2%

Agreement between clinically assessed limited
axillary disease and final histopathological nodal
status was evaluated using Cohen’s kappa statistic. A
k value of 0.50 indicated moderate agreement beyond
chance between the two methods (p<0.001).

DISCUSSION

In this study, a total of 420 upfront-operated
breast cancer patients with clinically assessed limited
axillary disease were analyzed to determine the
accuracy of preoperative axillary assessment using
final histopathology as the gold standard. Clinical
assessment demonstrated a sensitivity of 58.0%,
specificity of 90.9%, positive predictive value of 83.8%,
negative predictive value of 72.8%, and an overall
diagnostic accuracy of 76.2%. While clinical and
imaging-based axillary evaluation showed high
specificity and acceptable diagnostic accuracy. A
substantial number of patients were clinically under-
staged, showing limits of preoperative assessment
alone. While axillary de-escalation is feasible in
selected cases, biopsy results remain essential for
omitting ALND.

Giuliano et al. showed omitting ALND in limited
nodal disease doesn’t compromise survival with
appropriate systemic therapy and radiotherapy. Our

findings align, with high specificity and PPV for low
nodal burden, though moderate sensitivity highlights
the risk of clinical understaging.® Donker et al. showed
axillary radiotherapy matched ALND in regional
control with lower morbidity. Our results highlight
that clinical assessment alone misses limited nodal
disease, underscoring the need for intraoperative and
pathological evaluation to guide de-escalation.?

In another study, Bartels et al. advocate selective
ALND omission for low nodal burden. In our cohort,
SLNB was done in >96% and ALND in <25%,
supporting guideline-based practice while cautioning
against sole reliance on preoperative staging.”
Galimberti et al. stressed axillary de-escalation should
rely on pathological, not clinical, nodal assessment.
Our study mirrored this, with nearly 20% clinically
under staged, reinforcing histopathology as gold
standard.

Abe et al. reported axillary US sensitivity of 50-
65% and specificity >85%, closely mirrored in our
study, highlighting its value but inherent limits for
low-volume nodal disease.! In another study Alvarez
et al. showed more suspicious nodes on ultrasound
raise specificity but lower sensitivity, a pattern
mirrored in our cohort with >3 nodes.? Contrasting to
our study, Pilewskie et al. noted overestimation of
axillary disease, but our study shows structured
imaging and careful patient selection can minimize
unnecessary ALND.10

Rezkallah et al. reported ultrasound diagnostic
accuracy of 75-80%, closely matching the 76.2%
observed in our study. This concordance supports the
reliability of our diagnostic performance estimates.!!
Loibl et al. highlighted differences between upfront
and post-neoadjuvant cohorts due to intact nodal
architecture. Excluding neoadjuvant cases reduced
confounding and clarified true clinicopathological
discordance.’> Another study reported operator-
dependent variability in axillary USG due to assorted
imaging criteria. Our modest agreement imitates these
challenges while showing that standardized protocols
can achieve performance equal to international
benchmarks.’® A previous study reported younger age
at presentation and higher nodal positivity in South
Asian patients. Despite similar demographics, our
study showed lower extra nodal extension and ALND
rates, signifying evolving disease patterns and
improved early detection.!4

Morrow et al. advocated shifting axillary surgery
from staging toward therapeutic necessity. Our
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findings provision this approach, showing that most
patients with limited nodal burden can be managed
without ALND.?> In another study it was cautioned
that clinical wunder staging could lead to
undertreatment if axillary management decisions were
based solely on preoperative assessment.’® The false-
negative rate observed in our study reinforced this
concern highlighted continued importance of SLNB as
an intermediary step.

Existing literature highlighted integrating
systemic therapy and radiotherapy to offset reduced
surgical intervention.”” Our findings align with this
approach, supporting safe axillary de-escalation
within a multimodal treatment framework. Another
study emphasized individualized axillary
management based on tumor biology, nodal burden,
and patient factors.’® Our analysis supports this
nuanced approach by incorporating lymphovascular
invasion, receptor status, and extra nodal extension.

LIMITATIONS OF STUDY

Despite a robust sample size, the study was conducted
in a limited number of centers, potentially limiting
generalizability.  Axillary  clinical and  ultrasound
assessments are operator-dependent, and interobserver
variability may have influenced diagnostic accuracy. Long-
term oncologic outcomes, including axillary recurrence and
survival, were not assessed, limiting decisions on long-term
safety.

CONCLUSION

Preoperative clinical and imaging axillary assessment
showed high specificity, but modest sensitivity compared to
histopathology. Many patients were clinically under-
estimated, highlighting histopathology as the gold standard.
These results support selective axillary de-escalation while
highlighting the need for SLNB for safe management.
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