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Novel Oncoplastic Surgery for Long-Term 
Outcome and Prediction of Breast Cancer 
Survival beyond Serial Axillary Dissection – 
A Prospective Study
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1Department of Surgical Oncology, Ahsania Mission Cancer and General Hospital, Uttara, Dhaka-1230, 
Bangladesh
2Department of Pathology, Bangladesh Medial University, Dhaka, Bangladesh
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Abstract
Study background: Axillary Lymph Node Dissection (ALND) 

maintains therapeutic value in high-risk Breast Cancer (BC), while 
sentinel lymph node biopsy is the standard for staging early-stage, 
clinically node-negative cases to forecast prognosis. Skin sparing 
oncologic resection, breast lift and ipsilateral ALND of Oncoplastic 
Surgery (OPS) should cause proactive enlargement of cancer affected 
breast creating balanced symmetry. The objectives of study were (1) 
to observe the long-term outcomes of this ethically sound novel ALND-
OPS model to evaluate effi  cacy and long-term outcome of this surgical 
technique, (2) to observe power of assessment of stratifi cation and 
prognosis of pathological Node (pN) stages and Lymph Node Ratio 
(LNR) subgroups.  

Methods: This single-center unique prospective cohort study was 
conducted on 51 consecutively treated BC patients. Three BC patients 
treated with novel ALND- OPS model were included where their long-
term follow-up data were collected for analysis. The data collected of 51 
cases were total and positive axillary node counts, patient distribution 
as per pN stages and Lymph Node Ratio (LNR) subgroups, and survival 
functions of Disease Free Survival (DFS) and Overall Survival (OS) at 
follow-up date focusing on the most severe cases where all patients 
eventually died to understand their full survival journey.

Results: Novel skin sparing ALND model OPS indicated recurrence-
free, balanced, healthy, and symmetrical breasts after > 6 years follow-
up. The median DFS and OS were 49.23 and 52.63 months respectively. 
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Introduction
The number of axillary Lymph Node 

Dissection (ALND) procedure was decreased 
after the introduction of radiotherapy [1] due 
to side eff ects like lymphedema, shoulder pain 
and sensory loss [2]. The traditional Oncoplastic 
Surgery (OPS) model is a bilateral lifting of 
cancer-aff ected and healthy breasts. This is the 
ethical concern of this study as standard OPS 
imposed invasive surgery on healthy breasts.  
Implementation of ipsilateral level-2 OPS 
(Resection/Reshaping of breast) alongside skin 
sparing breast surgery and ipsilateral ALND 
(ALND-OPS model) should standardize it as a 
novel surgery (i.e., innovative approach deigned 
to be less invasive, more precise, improved 
outcome, speedy recovery, and reduced patient 
trauma using new access method for a complex 
procedure) to solve the ethical issue of traditional 
symmetry surgery of OPS because ALND could 
be provider of size, and intact skin maintain and 
control shape of breast mound. The intact breast 
skin minimize severity of lymphedema eff ects 
too. The goal of this research were to observe 
proactive breast enlargement, to validate the 
oncologic safety by long-term follow-up, 
aesthetic superiority and functional outcomes 
and assess patient satisfaction with their breasts 
appearance, and psychosocial and sexual well-
beings (i.e., stable state of happiness, physical 
and mental health, strong family and social 
relationships, and overall life satisfaction). 
The traditional OPS model has 2 steps: fi rst 
step is oncologic resection, ipsilateral breast 
lift using volume displacement or replacement 
techniques, and excision of redundant breast 
skin. The second step is contralateral mastopexy 

of normal breast for symmetry. The proposed 
novel ALND-OPS model included (1) skin sparing 
oncologic resection of BC and (2) ipsilateral 
ALND resulting in proactive enlargement of 
the aff ected breast initiated by controlled 
fl uid dynamics of post-lymphadenectomy 
state and subsequent stable tissue response 
by adipogenesis and fi brosis. Important 
postoperative task is that patient should 
understand the eff ect of lymphadenectomy 
and required long-term self-management of 
lymphedema for competent limb function and 
aesthetic chest. Patient should be aware of gross 
healthy tissue structure of breast. To ensure 
success of the ALND-OPS model, patient must 
change from passive recipient of care to an active 
manager of their physiological recovery. Close 
contact between the surgical team and patient 
should be maintained for a long time.

The ALND-OPS model should induces 
enlargement of the smaller reconstructed cancer 
aff ected breast to original size within months. 
It should de-escalate the need for symmetry 
surgery, reduce operation costs, resident training 
time, extra post-operative complications. his 
novel surgery induces manageable lymphedema 
and favorable pathophysiology for a stable 
new breast, and help conserve sensation and 
functions [3]. 

The second focus is to evaluate the prognosis 
of pathological lymph node (pN) status using 
two matrices following routine ALND. American 
Joint Committee on Cancer (AJCC) [4,5] uses the 
number of positive (+ve) axillary LNs to guide 
adjuvant therapy and forecast prognosis [6]. The 
number of +ve LNs determines pN stage of BC [7] 
and are pN0 when no +ve LN (best prognosis), 

Signifi cant difference of patients stratifi cation between pN and LNR subgroups (p = 0.000001) observed. Signifi cant 
difference was observed of estimated mean survival time of DFS between low- and high-risk (p < 0.001), and 
intermediate- and high-risk LNR (p < 0.001), and of OS between low- and high-risk (p < 0.001), and intermediate- and 
high-risk LNR (p < 0.001) subgroups.

Conclusions: Ipsilateral axillary dissection model oncoplastic surgery is a novel ethically/surgically sound 
proactive procedure. Axillary dissection is a powerful independent predictor of breast cancer prognosis
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pN1: 1 to 3 +ve LNs, pN2: 4 to 9 +ve LNs, and pN3: 
≥ 10 +ve LNs (worst prognosis) [8]. Higher pN 
stage should correlate with worsening long term 
survival, shorter Disease-Free Survival (DFS) 
and Overall Survival (OS) [9]. 

The aims of study were (a) to describe easier 
and safer ALND-OPS model as an alternative 
to standard OPS and (b) to observe the power 
of stratifi cation BCs and to assess power of 
expression of prognosis by pN stages and lymph 
node ratio (LNR) sub-groups. The objectives 
of this study were (1) to evaluate if the smaller 
reconstructed breast of ALND-OPS model could 
proactively induce spontaneous enlargement 
over time to achieve similar pair, (2) to observe 
the long-term outcomes of this ethically sound 
novel ALND-OPS model to evaluate effi  cacy, 
(3) to assess the logical distribution of patients 
across defi ned pN stages and LNR subgroups, 
(4) to observe the distribution of recurrences 
and deaths by the stages and subgroups, and 
(5) to estimate the survival functions of the pN 
stages and LNR subgroups, specifi cally after the 
deaths of all high-risk patients of any subgroup.  

Materials and Methods
This  prospective  study (patients were fol-

lowed forward to observe outcomes like possi-
bility of an alternative OPS procedure, stratifi -
cation, and prognosis of BC) was conducted on 
51 consecutive BC patients representing all pN 
stages and LNR subgroups of BC patients treated 
in Ahsania Mission Cancer and General Hospi-
tal, Dhaka, Bangladesh. The study period was 
from August 2016 through December 2019. The 
patient’s information was collected from the 
hospital registry on a pretested research instru-
ment after obtaining approval from the institu-
tional ethical board of Ahsania Mission Cancer 
& General Hospital and informed consent of the 
patients. All patients who underwent BC surgery 
with ALND maintaining follow-up from the 
date of enrolment were included in this study. 
The number of Subjects for ALND-OPS were re-

stricted because of integration of ALND in OPS. 
Patients with distant metastasis, infl ammatory 
breast cancer, locally advanced cancer, associ-
ated life-threatening co-morbid conditions, 
and previous history of other cancer were ex-
cluded. Modifi ed Radical Mastectomy (MRM) of 
Patey, OPS, and pedicled latissimus dorsi myo-
cutaneous fl ap procedures were performed ac-
cording to guidelines.

Data of basic sociodemographic, tumor 
characters, intervention and outcome related 
variables were collected. Data collected on BC 
stage according to TNM staging of 8th edition, 
types of surgical treatment given, pathological 
tumor (pT) stage (size of the largest tumor), 
number of dissected and examined Axillary 
Lymph Nodes (ALNs) and +ve ALN count, LNR 
(i.e. ratio of positive to dissected ALNs) divided 
into low- (≤ 0.2), intermediate- (0.21-0.65) and 
high-risk (> 0.65) subgroups [3], pN stages of 
TNM staging of BC [10], date of diagnosis of BC 
by fi ne needle aspiration cytology or histology 
(start-point of OS), date of surgical treatment 
of BC (start-point of DFS), date of diagnosis 
of recurrence (end-point of DFS) and deaths 
(end-point of OS), DFS and OS in months, site of 
recurrence (local or metastatic). 

Data were analyzed based on 2 follow-up 
dates: (1) Last follow-up of ALND-OPS model 
was December 2025, and (2) for BC stratifi cation 
and prognosis last follow-up was December 
2022 due to deaths of all Subjects of high-risk 
LNR subgroup. Follow-up study continuing.

All treated BC patients were included. MRM 
performed in majority of cases. Most cases of 
Routine ALND was accomplished by Level I and 
II, and few cases had Level III dissection.

This was a unique comprehensive data with 
detailed stratifi cation for prospective study 
were intended (1) to avoid selection bias, (2) to 
ensure prognosis assessment, and (3) to ensure 
accurate stratifi cation to fi nd homogeneous 
treatment group and prognosis.  
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In all Subjects of ALND-OPS model had pre- 
and post-operative photograph in the record. 
Preoperative assessment done by physical 
examination and laboratory investigations as 
needed for general anesthesia with endotracheal 
intubation. Patients were placed at supine 
position with extension of shoulder of the 
aff ected side. Then scrapping and draping done 
keeping breast and axilla exposed for operation. 
Initially ipsilateral Level I and II ALND done 
through a small incision at the upper part of 
anterior axillary fold to fi nd lateral border of 
pectoralis major muscle. Dissection continued 
down to fi bro-fatty tissue of neurovascular 
bundle of axilla and continued down to outer 
surface of serratus anterior muscle up to long 
thoracic nerve. Fibro-fatty tissue in front of 
axillary vein was dissected to expose the vein 
and its tributaries and around thoracodorsal 
neurovascular bundle and extend upward to 
the upper-medial border of pectoralis minor 
muscle. All the fi bro-fatty tissue was excised and 
preserved rapidly maintaining minimum cold 
ischemic time. Oncologic resection and volume 
displacement technique of cancer bearing breast 
done through periareolar double doughnut 
incision and de-epithelialization in between 
(Figure 1). Then incision was put on the exposed 
dermis along the outer border of the exposed 
dermis nearer to location of the tumor and 
undermining of the skin were attained to release 
breast tissue to allow adequate mobilization for 
oncologic resection of cancer and reshaping of 
breast. The resection ranged from 25% to 35% of 
breast tissue and tumor. Breast skin is preserved 
to provide room for future enlargement of 
breast, achievement of original size and similar 
shape.  The remaining adequately mobilized 
breast tissue were repositioned to fi ll-up the 
cavity created after application of vascular clips 
around the cavity wall. A new smaller breast was 
created along with improvement of ptosis. Two 
separate drain tubes placed: one in the newly 
reconstructed breast and other in the dissected 
axilla and connected with a continuous negative 

suction for a defi ned period. Skin and areola was 
closed using continuous 4-0 poliglecaprone 25 
suture. Other adjuvant therapy off ered according 
to highly individualized protocol after removal 
of the drains and receiving detailed histological 
and immunohistochemical report providing 
wound were healthy.

The sliced mastectomy specimen and axillary 
soft tissue were fi xed in 10% neutral buff ered 
formalin maintaining and recording cold 
ischemic time. The specimen send to pathology 
laboratory where grossing of the specimen was 
performed according to set protocol. Tissue 
blocks taken were (1) four blocks from tumor, 
(2) one each from skin and nipple and (3) of 
any multifocal/multicentric tumor, (4) one 
or two from non-tumorous area of breast, (5) 
one each from deep and peripheral resection 
margins, (6) two from each > 2 cm ALNs and (7) 
one from each of other resected LNs. The blocks 
were processed for routine paraffi  n embedding. 
Sections were cut at 5μ thickness and stained 
with routine H and E staining methods. After 
mounting in a slide examined microscopically. 
Immunohistochemistry performed on tumor 
tissue and a combined reports provided. 

Patients with OPS and MRM underwent 
regular combined follow up by surgical, medical 

Figure 1 Double Doughnut circumareolar incisions and de-
epithelialization of 1st ALND-OPS case.
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and radiation oncology department. Follow-up 
schedule was 2 months interval local physical 
examination for fi rst year, thereafter 3 monthly 
for next 4 years. Surgical oncology department 
maintain special follow-up schedule for OPS 
group for tracking the following features: 
feeling of heaviness of the operated breast, 
pitting edema, breast skin texture, any dermal 
condition, any lumpy-bumpiness of breast, 
or recurrent infection, anesthesia/paresthesia 
medial aspect of arm, painful shoulder 
movement. Psychosocial and sexual health were 
interviewed yearly. 

Statistical analysis was performed using SPSS 
version 23 (IBM Corp, USA). Mean was expressed 
as mean ± SD (minimum-maximum) median 
values were recorded when possible to provide 
an accurate picture of distributions. Student’s 
t-test was used for continuous and chi-square 
test for categorical variables and ANOVA. Kaplan-
Meier survivability estimate with log-rank 
test, and univariate and multivariate analysis 
of Cox regression model of fi t is used to assess 
survival outcomes and to identify signifi cance. P 
< 0.05 with 95% Confi dence Interval (CI) were 
considered statistically signifi cant.

Results
Out of three nipple-areola-skin sparing 

novel ALND-OPS model 2(4%) patients were 
alive till last follow-up on December 2025 
and one patient died on November 2020. Both 
survivors were pre-menopausal woman one 
was overweight and other of healthy weight. The 
operation were at upper outer quadrant of left 
breasts after oncologic excision of 25% and 35% 
breast tissue respectively. The tumors were pT1 
stage of infi ltrating ductal carcinoma grade-II, 
pN0 (fi rst case), and pN1 (second case) stage, 
hormone receptors positive, and Her-2 negative. 
Patients had no anesthesia/hypoesthesia at the 
medial side of left arms and no shoulder pain 
reported on last follow-up. Last follow-up 
indicated breast skin color returned to normal 

but had a feeling of heaviness of the treated 
breasts. Both patients were physically active 
than preoperative stage. Patients had high level 
of satisfaction and stable state of happiness 
with the operated breast because of similar sizes 
and symmetry, absence of pain and tenderness, 
however, operated breast was slightly fi rmer in 
fi rst Subject. Their mean DFS was 6.5 years.

The dead postmenopausal woman himself 
requested for breast conserving surgery. She 
was 45 years old had single tumor of 3 cm size 
involving right breasts of infi ltrating ductal 
carcinoma grade II, about 35% breast tissue 
were excised. Four out of 22 axillary nodes were 
positive (pN2 and low-risk LNR = 0.18), and 
was progesterone and Her-2 receptor positive. 
However, she did not received required adjuvant 
chemo, radiation, antihormone, and targeted-
therapy. Her DFS and OS were 15.4 and 19.7 
months respectively. The operated breast was 
free of recurrence and highly satisfi ed with her 
postoperative body image. Her death was due 
to widespread bilateral pulmonary and hepatic 
metastasis.

All three OPS patients achieved enlargement 
of operated breasts leading to proactive sym-
metrization (Figures 2,3).

There was noticeable improvement of breast 
ptosis with healthy breast skin, areola and 
nipple, minimal edema at pectoral and shoulder 

Figure 2 Post-radiation image of fi rst case of ALND-OPS 
model.
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region, subtle edema of left arm, and perfect 
breasts symmetrization. Image taken 20.73 
months after surgery.

Minimal edema at pectoral region and 
perfect symmetrization. Natural color of breast 
skin, areola, and nipple and were healthy and 
improvement of ptosis. Image taken 19.27 
months after surgery.

Overall median age of the patients were 48 
years. Female patients were 50(98%), mean 
height was 1.52 ± 0.07(1.4 -1.78) meters. Median 
weight were 59 kg and mean body mass index 
was 25.71 ± 4.47(14.2 - 40.23) kg/m2. This data 
was published in an earlier report [11]. The –
ve LN cases were 13(25.5 %) and +ve LN cases 
38(74.5%). Median and mean ALNs dissected 
were 12 and 13.33 ± 5.23(6-26) LNs. Median 

and mean number of +ve LNs were 3 and 4.04 
± 4.67(0-20) LNs. Median and mean number 
of +ve LNs in Surgery-First group were 4 and 
5.37 ± 4.69(1-20) LNs and of Neoadjuvant 
Chemotherapy (NAC) group were 4.33 and 4 
± 3.12(0-8) LNs respectively. This data was 
published in another earlier report [3].

The number of cases belong to pN0, pN1, pN2, 
and pN3 were 13(25.5%), 16(31.4%), 18 (35.3%), 
and 4(7.8%) and of low-, intermediate-, and 
high-risk LNR were 23(45.1%), 19(37.3%), and 
9 (17.6%) respectively (Table 1). The diff erence 
was highly signifi cant between groups (Chi-
Square test, p < 0.001). 

The median and mean duration of follow-up 
(according to December 2022) were 55.30 and 
53.04 ± 15.66 (15.60-81.23), of DFS 51.11 and 47.58 
± 16.70(13.6-73.63), and of OS 52.43 and 50.95 ± 
14.69(15.57-74.80) months respectively.

Total number of recurrences were 17(33.3%). 
The distribution of recurrences of pN0, pN1, pN2, 
and pN3 were 2 (3.9%), 5(9.8%), 9(17.6%) and 
1(2%) respectively with no signifi cant diff erence 
(Chi-Square test, p = 0.232). The number of 
recurrences of low-, intermediate-, and high-
risk LNR were 6(11.8%), 5(9.8%), and 6(11.8%) 
respectively (Table 1) with no signifi cant 
diff erence (Chi-Square test, p = 0.065). 

Total number of deaths were 21(41.20%): 17 
deaths were due to BC, 1 sudden death was due 
to massive myocardial infarction, and 3 deaths 

Figure 3 Post-radiation image of second case of ALND-OPS 
model.

Table 1: Distribution of recurrences and deaths of breast cancer subjects (n = 51).

Lymph node status 
Total number of cases 

(%) 
p value

Number of recurrences 
(%)

Number of Deaths (%)

pN stages
pN0
pN1
pN2
pN3

13 (25.5)
16 (31.4)
18 (35.3)
04 (7.8)

(p < 0.001) 0.000001

2 (3.9)
5 (9.8)

9 (17.6)
1 (2)

(p = 0.232)

03 (5.9)
05 (9.8)

10 (19.9)
03 (5.9)

( p = 0.129)
LNR subgroups

Low-risk
Intermediate-risk

High-risk

29 (45.1)
19 (37.3)
09 (17.6)

(p < 0.001)

6 (11.8)
5 (9.8)

6 (11.8)
(p = 0.065)

7 (13.7)
5 (9.8)

9 (17.6)
(p = 0.000303)

pN: pathological node, LNR: lymph node ratio.
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due to COVID-19. The distribution of deaths 
among pN0, pN1, pN2, and pN3 were 3(5.9%), 
5(9.8%), 10 (19.6%), and 3 (5.9%) respectively 
with no signifi cant diff erence (Fisher Exact 
test, p = 0.129). The death distribution among 
low-, intermediate- and high-risk LNR were 
7(13.7%), 5(9.8%), and 9(17.6%) respectively 
(Table 1) with signifi cant diff erence (Fisher’s 
Exact test, p < 0.003).

Kaplan-Meier survival functions estimate of 
mean survival time of DFS of pN0, pN1, pN2, and 
pN3 were 59.4 (CI 55.7 and 63.2), 59.6(CI 47.8 and 
71.4), 48.5(CI 36.6 and 60.3), and 46.7(CI 39.6 and 
53.0) months respectively. Pair wise comparisons 
(Log Rank test) of DFS of pN stages indicated 
marginal signifi cant diff erence between pN0 
and pN2(p = 0.048). However, survival functions 
curve of DFS for pN0 indicated best possible 
survival time while curves of pN1, pN2 and pN3 
were similar and observed worst survival time 

(Figure 4).

Kaplan-Meier survival functions estimate of 
mean survival time of DFS of low-, intermediate-, 
and high-risk LNR were 58.6(CI 52.8 and 64.3), 
63.8(CI 54.6 and 73.1), and 23(CI 14.1 and 31.9) 
months respectively. Pair wise comparison 
(Log Rank test) indicated highly signifi cant 
diff erence between low- and intermediate- risk 
(p = 0.003), low- and high-risk (p < 0.003) and 
intermediate- and high-risk LNR (p < 0.001). 
The curves of low- and intermediate-risk LNR 
were similar with best, and high-risk LNR with 
worst survival time (Figure 5).

The Kaplan-Meier survival functions 
estimate of mean survival time of OS of pN0, pN1, 
pN2 and pN3 subgroups were 62.61(95% CI were 
57.89 and 67.34), 66.61(95% CI 59.14 and 74.08), 
52.77(95% CI 43.73 and 61.81), and 53.18(95% CI 
26.08 and 80.28) months respectively. Overall 

Figure 4 Kaplan-Meier survival functions estimate of DFS of pN stages of treated BC patients.
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comparison (Log Rank test) of survival function 
indicated no signifi cant diff erence of OS within 
pN stages (Log rank test, p = 0.068). Pair wise 
comparisons indicated no signifi cant diff erence. 
The survival function estimator of OS indicated 
curves of pN0 and pN1 were similar and the 
best survival time. On the other hand curves of 
pN2 and pN3 had similar but the worst survival 
(Figure 6). 

The Kaplan-Meier survival functions 
estimate of mean survival time of OS for LNR of 
low-, intermediate-, and high-risk LNR were 
68.21(95% CI 60.97 and 75.93), 68.50(95% CI 
62.08 and 74.93), and 37.35(95% CI 23.54 and 
51.15) months respectively. The estimate median 
survival time of low- and high-risk LNR were 
72.63(95% CI 5.75 and 89.51) and 27.7(95% CI 
12.13 and 43.27) months respectively. Overall 
comparisons (Log Rank test) of survival 
functions of OS of LNR subgroups indicated 

highly signifi cant diff erence (p < 0.001). Pair wise 
comparisons of OS of LNR subgroups indicated 
signifi cant diff erence between low- and high-
risk LNR (p < 0.001), and intermediate- and 
high-risk LNR (p < 0.001). The survival function 
estimator plots for OS indicated curves of low- 
and intermediate-risk LNR were similar with 
the best possible survival time. On the other 
hand curve of high-risk LNR indicated the worst 
survival (Figure 7).

The covariates like age in years, menopausal 
age groups, body weight, BMI, BMI categories, 
number of multicentric/multifocal breast 
tumor, maximum diameter of the tumor, pT 
stages, total number of ALNs dissected, number 
of positive ALN found, histological grade, 
pN stages, LNR, LNR subgroups, TNM stage 
group, and NAC status were analyzed using 
Cox regression model of fi t. The univariate Cox 
regression analysis of DFS of pN stages with 

Figure 5 Kaplan-Meier survival functions estimate of DFS of LNR groups of treated breast cancer patients.
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Figure 6 Kaplan-Meier survival functions estimate of OS of pN groups of treated breast cancer patients.

Figure 7 Kaplan-Meir survival function estimate of OS of LNR groups of treated breast cancer patients.
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statistical signifi cance were of BMI categories (p 
= 0.039, HR = 1.99, CI of HR 1.036 and 3.859), LNR 
(p = 0.003, HR = 11.109, CI of HR 2.286 and 53.995), 
LNR subgroups (p = 0.003, HR = 3.391, CI 1.531 
and 7.51), and NAC status (p = 0.005, HR = 4.276, 
CI for HR 1.564 and 11.691). The multivariate 
Cox regression analysis of covariates for DFS 
were BMI categories, LNR and LNR subgroups 
indicated independent predictor variables were 
of Low-risk LNR (p = 0.012), Intermediate-risk 
LNR (p = 0.044, HR = 0.004, CI 0.000022 and 
0.873), and High-risk LNR (p = 0.008, HR = 
0.008, CI 0.00021 and 0.286). Univariate analysis 
of Cox regression model for OS with statistical 
signifi cance were pT stages (p = 0.03, HR = 2.222, 
CI of HR 1.08 and 4.569), number of positive LNs 
(p = 0.022, HR = 1.08, CI of HR 1.011 and 1.154), 
pN stages (p = 0.044, HR = 1.634, CI 1.013 and 
2.636), LNR (p = 0.001, HR = 7.751, CI 2.238 and 
26.837), LNR subgroups (p = 0.001, HR = 2.02, CI 
1.533 and 5.56), TNM stage grouping (p = 0.036, 
HR = 1.269, CI 1.015 and 1.587) and NAC status (p 
= 0.012, HR = 3.280, CI 1.298 and 8.289). Model 
coeffi  cients of multivariate analysis of Cox 
regression survival model of OS of pT stages, 
number of positive ALNs, pN stages, LNR, LNR 
subgroups, and TNM stage grouping indicated 
independent covariates were Low-risk LNR (p 
= 0.007), Intermediate-risk LNR (p = 0.019, HR 
= 0.000077, CI 0.000 and 0.213), and High-risk 
LNR (p = 0.005, HR = 0.000122, CI 0.000 and 
0.07). 

Out of 51 Subjects, 10(19.61%) patients 
received Neoadjuvant Chemotherapy (NAC), of 
them pN0 was 1 (10%), pN1 were 4(40%), and 
pN2 were 5(50%), pN3 had no Subject (0%). The 
pairwise comparisons indicated no signifi cant 
statistical diff erence between not-received-
NAC and received-NAC groups in Kaplan-
Meier (KM) survival functions estimate for DFS 
of pN stages. The overall estimate mean and 
median for survival time of DFS of pN stages of 
NAC group were 32.41(CI 18.22 and 46.59) and 
29.27(CI 0.00 and 70.13) months respectively. 

The estimate means of survival time of pN0, pN1, 
pN2 were 62.8(CI 62.8 and 62.8), 32.8(CI 15.41 
and 50.19), and 26.01(CI 15.41 and 50.19) months 
respectively. The estimate medians of N0, pN1, 
and pN2 were 62.8, 29.27 (CI 0.36 and 58.18), 
and 13.3 (CI 2.06 and 24.54) months respectively. 
Pairwise comparisons using Log Rank (Mantel-
Cox) test indicated no statistically signifi cant 
diff erence within pN stages. Survival functions 
estimate indicated discordant curves of pN1 and 
pN2. Distribution of number of Subjects of NAC 
group for DFS of low-, intermediate-, and high-
risk LNR were 2(20%), 4(40%), and 4(40%) 
respectively. KM survival functions estimate of 
NAC group indicated overall estimate of mean 
and median survival time of DFS of LNR were 
32.41(CI 18.22 and 46.59) and 29.27(CI 0.00 and 
70.13) months respectively. The estimate means 
for survival time of DFS for low-, intermediate-, 
and high-risk LNR were 46.04 (CI 13.18 and 
78.89), 39.53(CI 19.15 and 59.92), and 18.47(CI 
0.00 and 40.39) months respectively and 
estimate medians for survival time of DFS were 
29.27, 39.67 (CI 0.00 and 80.77), and 8.07 (CI 
0.00 and 19.83) months respectively. Pairwise 
comparisons using Log Rank (Mantel-Cox) test 
indicated no statistically signifi cant diff erence 
for survival time of DFS between LNR subgroups. 
Survival functions indicated low-risk LNR curve 
was discordant. 

Total number of Subjects of OS of pN stages 
of NAC group was 8(15.69%), the distribution of 
them among pN0, pN1, and pN2 were 1(1.96%), 
3(5.88%), and 4(7.84%) respectively. The KM 
survival functions estimate of NAC group of pN 
stages of OS indicated overall estimate of mean 
and median survival time of OS for pN stages 
were 44.56(CI 7.92 and 60.08) and 45.7(CI 11.19 
and 80.21) months respectively. The estimate 
means for survival time of pN0, pN1 and pN2 
were 72.63 (CI 72.63 and 72.63), 51.45(CI 40.18 
and 62.72), and 30.48(CI 10.2 and 50.75) months 
respectively and medians were 72.63, 45.7, and 
18.13(CI 6.24 and 30.02) months respectively. 



Mostaque AK, et al. (2026) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres2256 11

 

Pairwise comparisons using Log Rank (Mantel-
Cox) test indicated no statistically signifi cant 
diff erence within pN stages. Survival functions 
indicated discordant curves of N1 and pN2 
stages. Total number of subjects of NAC group of 
OS for LNR subgroups were 8(15.69%), of them 
low-, intermediate-, and high-risk LNR were 
2(3.92%), 2(3.92%), and 4(7.84%) respectively. 
The KM survival functions estimate of NAC 
group for OS of LNR subgroups indicated overall 
estimate of mean and median survival time were 
44.56(CI 29.03 and 60.08) and 45.7(CI 11.19 
and 80.21) months respectively. The estimate 
means for survival time of low-, intermediate-, 
and high- risk LNR were 59.17(CI 32.77 and 
85.56), 57.2(CI 57.2 and 57.2), and 30.48(CI 
10.2 and 50.75) months respectively and 
estimate medians were 45.7, 57.2, and 18.13(CI 
6.24 and 30.02) months respectively. Pairwise 
comparisons using Log Rank (Mantel-Cox) test 
indicated no statistically signifi cant diff erences 
within LNR subgroups. All survival function 
curves of LNR subgroups were discordant too.

Discussion
Nowadays Level 2 OPS is most frequent 

although labor intensive complex surgery where 
both plastic surgeon and surgical oncologist 
are involved of treatment of BC [12]. On the 
other hand manageable lymphedema of the 
upper extremity, pectoral region, and leftover 
breast is an eff ect of ALND-OPS model being 
less severe.Thus ipsilateral ALND an alternative 
of mastopexy of healthy breast [3] because 
total surgical activity is centered to the cancer 
aff ected breast. We should consider that regional 
lymphadenectomy is a surgical modality of 
treatment in BC. Six and a half years follow-
up of this research report of skin sparing novel 
ALND-OPS model indicated least scaring of 
operated breast with mild lumpy-bumpiness at 
oncologic resection site, stable natural-looking 
breast mound, have intact sensation of nipple-
areolar complex and mild edema at limited area 
of skin of operated breast, and skin color of the 

operated breast is normal. Patients are confi dent 
with high level of stable satisfaction about their 
body image. Patients are confi dent, more active, 
and progressively decreasing anxiety of chances 
of local recurrence in the reconstructed breasts 
of this new modality of oncoplastic surgery. 
They increases physical and social activity after 
cancer treatment. Patients has easy feeling 
during sexual activity. They are highly satisfi ed 
and happy with the operated breasts because 
breast achieved normal size, natural contour, 
skin color, and symmetrization. Patients are 
highly satisfi ed with the services provided by 
department of surgical oncology. They talk 
to other patient about success history and 
satisfaction of this type of surgery. We do not 
use any scoring system to assess patients’ well-
beings.   

This study observed signifi cantly sizeable 
number patients were included in high-
risk LNR subgroup compared to that of pN3 
stage (p < 0.001) of BC patients. LNR showed 
prognostic superiority to pN stage for OS and 
should allow clinicians to stratify patients 
for highly individualized adjuvant therapies. 
Similar result was observed in other study [13]. 
Overall comparisons of DFS indicated powerful 
expression of LNR subgroups (p = 0.000006). 
Pair wise comparison of survival functions of 
DFS of pN stage indicated signifi cant diff erence 
between pN0 and pN3 (p = 0.006), and between 
pN0 and pN2 (p =0.018), and survival plots of 
DFS indicated similar curves of pN1, pN2, and 
pN3. Thus pN0 indicated good prognosis with 
long survivability and curves of pN1, pN2 and 
pN3 belonged to similar worst prognosis group.

The overall comparisons of survival functions 
of DFS of LNR show powerful expression of 
survival time (p = 0.000066) than pN staging 
(p = 0.068). Pair wise comparisons indicated 
signifi cant diff erence of survival functions 
of DFS between low- and high-risk LNR (p = 
0.000001), and intermediate- and high-risk 
LNR (p = 0.000161) and no signifi cant diff erence 
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between low- and intermediate-risk LNR 
indicating powerful expression of DFS. The 
survival plots of low- and intermediate-risk 
LNR of DFS curves were similar indicating better 
survivability than that of worst survivability of 
high-risk LNR. The better predictive power of 
LNR than pN stages of DFS of BC patients was 
observed in another retrospective study [6]. 

Overall comparison of OS of LNR group 
indicated signifi cant survival functions (p = 
0.000006). Pair wise comparisons of survival 
function of OS of pN stage indicated signifi cant 
diff erence between pN0 and pN2 (p = 0.048) 
only. The curves of the survival plot of pN1, pN2, 
and pN3 were similar indicating pN staging had 
weak expression of prognosis thus counting 
positive axillary lymph node only is not enough 
for prognostication. On the other hand, no 
signifi cant diff erence of survival function of OS 
was observed between low- and intermediate-
risk LNR subgroups (p = 0.819) and survival 
plot curves were similar too indicating best 
prognosis and that of high risk LNR had worst. 
Pair wise comparisons of OS indicated signifi cant 
diff erence between low- and high-risk LNR (p = 
0.000041), and that of intermediate- and high-
risk LNR (p = 0.000161). High-risk LNR subgroup 
had worst survival time. It is indicated that 
assessment of prognosis of BC using LNR could 
be possible with precision and is powerful and 
thus routine ALND is a must. One retrospective 
study of OS indicated LNR is superior to pN stage 
for the determination of BC prognosis [14] and 
another meta-analysis indicated high LNR value 
is associated with short OS of BC patients after 
neoadjuvant chemotherapy [15]. The reality is 
with the increased rate of detection of early BC 
after introduction of screening program (40% 
T1 and 30% T2) [16] resulting in improvement 
of breast cancer-associated mortality [17] and 
along with declined number of ALND because of 
pN staging of TNM classifi cation require positive 
LN counts only. One study in China indicated the 
use of ALND declined from 94% on 1998 to 36% 
on 2004 in BC surgery [18]. Another study in 

Spain indicated rate of ALND was 91% in 1998 
that decreased to 34% within 2017 [19]. Currently 
surgical oncologists of breasts cherishing the 
idea that ALND should be performed in selected 
cases. On the other hand, Gastrointestinal (GI) 
oncologist give importance to extensive systemic 
LN dissection for carcinoma of the esophagus, 
stomach and colon. An analysis of Surveillance, 
Epidemiology, and End Results database 
showed that calculated OS increased by 7.6% for 
T1/2N0, 11% for T3N0, and 7% for T3N1 for every 
additional 10 LNs dissected and data provided 
support in favor of extended lymphadenectomy 
for superior survival [20]. ALND should be a 
routine procedure of BC therapy as in cases of 
gastrointestinal carcinoma. 

This prospective small scale study of novel 
OPS and appreciable number of consecutive 
prospective ALND subjects indicated important 
observations e.g., therapeutic, cosmetic, 
accurate stratifi cation of patient staging, and 
powerful prognostication of BC deserving large 
scale research on ALND.

Pair wise comparisons of survival functions 
indicated no signifi cant diff erence between 
low- and intermediate-risk LNR in DFS (p = 
0.772) and OS (p = 0.819). Survival functions 
estimator curves of DFS and OS also indicated 
low- and intermediate-risk LNR were similar. 
Above fi ndings indicated that intermediate-risk 
subgroup should be incorporated in the low-risk 
LNR subgroup and LNR should be classifi ed into 
low- and high-risk LNR. Low- and high-risk 
LNR subgrouping also adapted in other study 
[21]. 

The overall Cox regression coeffi  cient model 
of fi t for DFS indicated statistically signifi cant (p 
= 0.001) improvement of the model after addition 
of following covariates and effi  ciently explained 
the data. Statistically signifi cant negative Cox 
regression coeffi  cient of the variables like age in 
year (p = 0.02) and the number of positive pN (p 
= 0.039) were observed indicating the covariates 



Mostaque AK, et al. (2026) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres2256 13

 

improved prognosis with increments. One study 
indicated younger BC age group exhibit more 
aggressive disease than older patient [22] and 
higher number of positive LNs were associated 
with shorter DFS [23]. Statistically signifi cant 
increase of recurrences of BC and decreased 
DFS of postmenopausal women (p = 0.025) was 
observed in his study indicated an association 
that of other study [24]. Statistically signifi cant 
positive regression coeffi  cient of BMI (p = 
0.024) of this study indicated obese patients 
experienced shorter DFS and was similar to 
other observation [25]. With the increase of pT 
stage (p = 0.007) there was increased hazard 
rate, increased recurrence and decreased DFS. 
Similar result was observed in other study [26]. 
Regression coeffi  cient of histological grade 
was slightly positive indicating that increased 
histological grade there was slight increase 
of recurrence rate, however, the eff ect was 
minimal. Multivariate Cox regression analysis 
of LNR subgroups for DFS signifi cantly fi t in the 
model (p = 0.002) and indicated longer DFS in 
low-risk LNR than high-risk LNR. Similar result 
was observed in other study [27]. Intermediate- 
(p = 0.044) and high- risk (p = 0.008) LNR of 
DFS were observed as independent covariates 
like that of other study [27]. All NAC treated BC 
patients of this research presented with partial 
pathological response indicated statistically 
signifi cant decreased DFS (p < 0.001) compared 
to the patients who did not received NAC. Similar 
result also observed in other study [28].

The overall Cox regression model of fi t for 
OS indicated statistically signifi cant (p < 0.001) 
improvement of the model after inclusion of 
defi ned covariates and effi  ciently explained the 
data. Slightly negative regression coeffi  cient 
was observed for age in year, indicating that 
lower age is associated with higher hazard rate 
of OS, however, the eff ect is not statistically 
signifi cant. Similar result was observed in 
another study [29]. Statistically signifi cant 
negative regression coeffi  cient was observed 

with Her 2 positive status (p < 0.001) indicating 
association with decreased hazard rate thus 
increased OS. Similar result observed in other 
study [30]. Statistically signifi cant positive 
regression coeffi  cient were observed with LNR 
(p = 0.001), indicating that as LNR increased 
hazard rate increased signifi cantly and OS 
decreased. Similar result observed in other study 
[27]. Positive regression coeffi  cient of number 
of patients receiving NAC was signifi cant (p = 
0.012) indicated that increased number of events 
(deaths) were associated with increased number 
of NAC patients compared to those not receiving 
NAC. Similar result observed in other study [31]. 
The multivariate Cox regression model analysis 
indicated that low-risk LNR was associated 
with increased DFS and OS. On the other hand 
intermediate- and high- risk LNRs were 
associated with decreased DFS and OS indicating 
ALND forecasts prognosis of breast cancer with 
precision. Similar result was observed in other 
study [27].

Stratifi cation and power of assessment of 
prognosis of patients of NAC group could not 
possible by pN stages or LNR subgroups when 
majority patients belonged to partial response 
group. 

The lymphedema breast resulting from 
ALND-OPS model should be viewed as a 
favorable development leading to a stable 
spontaneously symmetrical breast. The ALND 
induced enlarged breast is not simply a lymph-
fl uid fi lled bag but a stable structure where 
the initial lymph fl uid is gradually replaced by 
fi brosis and adipogenesis. Thus lymphedema 
breast should not be considered as a focus of 
disease if dermal changes and fi brous tissue 
contracture of the extracellular matrix can be 
prevented. The features typically associated 
with severe chronic lymphedema (e.g., dry 
skin, hyperkeratosis, acanthosis, verrucae, 
infl ammation, progressive fi brosis, and 
recurrent infection) were absent in this series. 
The pathophysiological mechanisms are initial 



Mostaque AK, et al. (2026) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres2256 14

 

lymphatic fl uid collection is ultimately replaced 
by fi brosis an adipogenesis. Adipogenesis is a 
late feature of lymphedema, and the lymphatic 
fl uid stasis (specifi cally, its fatty acid content) 
is thought to promote adipocyte proliferation 
and diff erentiation. Adeponectin is mentioned 
as a positive regulator marker of this process. 
Fibrosis and adipogenesis are hypothesized to 
create a self-controlled cycle of manageable 
lymphatic collection and prevents contraction 
of the newly generated fi brous issue, leading 
to stable structurally similar breast with 
near normal extracellular matrix in the 
reconstructed breast [31]. Skin sparing breast 
reconstruction is crucial in preventing severe 
lymphedema induced skin changes (dryness, 
thickening, hyperkeratosis, acanthosis etc.). 
Thus lymphedema of ipsilateral ALND and skin 
sparing breast reconstruction responded by 
fi brosis and adipogenesis is a favorable near-
normal pathophysiological extracellular matrix 
changes within reconstructed breast leading 
to a stable symmetrical breast pair. It is also 
evident that fi brosis and adipogenesis create a 
self-controlled cycle of manageable lymphatic 
collection which again prevent contraction of 
newly generated fi brous tissue in the breasts 
and ipsilateral upper extremities. Patients 
were demonstrated the complete decongestive 
therapy techniques including: long term use 
of tight bra, increased physical activity, self-
breast massage, reverse Butterfl y stretching 
of pectoral region and careful erotic regular 
breast stimulation. All ALND patients in this 
series had well-controlled lymphedema of the 
arm, chest, and breast with no observed cases 
of lymphedema disease during follow-up [32]. 
Regenerative medicine using bio-scaff olds 
and stem cell therapy is the anticipated future 
direction for regenerating functional breast 
tissue [33].  

This research study has unique 
comprehensive data with detailed stratifi cation 
for the following reasons: (1) the collection 
of prospective data from routine ALND for all 

treated BC patients irrespective to type of surgery 
to ensure a more real-world, consecutive cohort 
thus avoid selection bias, (2) data included 
detailed pN stage and LNR subgroups thus 
fi ne sub-classifi cations that ensure prognosis 
assessment, (3) stage grouping based on Her-
2 receptor status which is a predictive and 
prognostic biomarker and because of positive 
cases has diff erent natural history than negative 
cancer thus crucial for accurate prognosis and 
for defi ning homogeneous treatment group, 
and (4) univariate and multivariate analysis 
of all covariates of BC. On the other hand most 
renowned prospective trials on ALNs were 
survival analysis of early sage BCs (T1 and T2 
and sometimes T3 stages) with node negative or 
1-2 sentinel node positive pN0/pN1 stages [34-
37]. This article defi ned DFS and OS according to 
a published article [25]. 

This breast-skin-sparing novel ALND-OPS 
model is introduced with an ethical standard for 
Level-2 OPS standardization. Everyone should 
emphasize that partial excision of a normal 
external organ is not morally or ethically sound 
after introduction of a less invasive alternative 
procedure [38]. It is also a fact that total 
elimination of ALND is impossible and current 
trend is to minimize amount of anticancer drugs 
and radiation exposure. Routine ALND can assist 
us to make these objectives real and should 
prevent huge number unnecessary mutilating 
surgery.  

Ipsilateral ALND-OPS procedure cause 
persistent proactive enlargement of the treated 
cancer-bearing breast due to organization of 
lymphedema leading to symmetrical breasts.  
This novel surgery minimizes post-operative 
complications such as scar formation and 
deformity. Long term follow-up of this very 
small volume research indicated promising 
result. The authors urged that dedicated 
oncoplastic surgeon should come forward to 
develop and standardize this novel model. 
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Greater number of high-risk breast cancer 
cases are exposed from routine axillary 
dissection. Prognosis assessment of axillary 
dissection in breast cancer allows lymph node 
ratio subgrouping is an effi  cient and powerful 
way to identify the best and worst prognosis 
cases with superior discrimination thus help 
planning appropriate adjuvant therapy through 
precise risk stratifi cation to prevent under-
treatment of breast cancers thus increase 
survivability. ALNDs are crucial factors in 
determining adjuvant therapies.

In summary, the text is a brief description on 
recent research advocating routine ipsilateral 
ALND as a dual-purpose procedure: spontaneous 
symmetrization and prognostication for 
superior risk stratifi cation via LNR
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