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Abstract
Introduction
Breast cancer is the most common type of cancer in women worldwide, and early detection plays a key role
in improving survival and treatment outcomes. National breast screening programs help identify both
invasive and non-invasive cancers, such as ductal carcinoma in situ (DCIS). This study aimed to compare the
one-year outcomes of screen-detected invasive breast cancer and DCIS in women diagnosed through a
regional screening program.

Methods
A retrospective cohort study was conducted at our tertiary center in the UK. Patients diagnosed with screen-
detected breast cancers from January 1, 2023, to December 31, 2024, were followed for one year post-
surgery. A total of 216 patients were included: 108 with invasive breast cancer (Group A) and 108 with DCIS
(Group B). Data on demographics, tumor characteristics, surgical procedures, postoperative complications,
and oncological outcomes were collected using electronic records. Comparative statistical analyses were
performed using SPSS version 26 (IBM Corp., Armonk, USA). Chi-square and independent t-tests were used
for categorical and continuous variables, and odds ratios (ORs) with 95% confidence intervals were
calculated to assess the strength of associations. Statistical significance was set at p < 0.05.

Results
The mean age was similar between groups (Group A: 57.6 ± 10.8 years; Group B: 58.1 ± 11.5 years). Estrogen
and progesterone receptor (ER/PR) positivity was high in both groups (70.4% vs. 75%, p = 0.431). Human
epidermal growth factor receptor 2 (HER2) positivity was more frequent in Group A (17.6% vs 11.1%, p =
0.173). Multifocality (24.1% vs 13%, p = 0.038), positive margins (17.6% vs 6.5%, p = 0.015), and nodal
involvement (23.1% vs 0%, p < 0.001) were significantly more common in invasive cancers. Postoperative
complications (hematoma, wound infection, seroma, flap necrosis) were similar in both groups. However,
local recurrence was higher in Group A (9.3% vs 2.8%, p = 0.044), and one-year disease-free survival was
lower (85.2% vs 97.2%, p = 0.002). Chemotherapy was given only to patients in Group A (59.3%).

Conclusion
In our study, we found that screen-detected in situ breast cancer had better short-term outcomes than
invasive cancer, with fewer recurrences and higher one-year disease-free survival. Both groups were similar
in demographics, but invasive cancer had more multifocality and required more aggressive surgery. Re-
excision was more common in the in situ group. The results suggest avoiding overtreatment of DCIS and
using risk tools to balance treatment with quality of life. Improving patient education, collaboration, and
standardizing surgical decisions is important. The study highlights the need for evidence-based approaches
in treatment planning.

Categories: General Surgery, Other, Oncology
Keywords: ductal carcinoma in situ, ductal carcinoma in situ (dcis), estrogen receptor (er), human epidermal growth
factor receptor 2 (her2), invasive breast cancer, magnetic resonance imaging, national health service breast screening
program, progesterone receptor (pr), s: magnetic resonance imaging

Introduction
According to the World Health Organization, breast cancer is still the most frequent disease among women
worldwide and continues to be a major public health concern, accounting for about 685,000 deaths and 2.3
million new cases worldwide in 2020 [1]. The implementation of organized breast screening programs has
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contributed significantly to early detection and improved clinical outcomes [2]. The National Health Service
Breast Screening Programme (NHSBSP) in England invites women aged 50 to 70 years for a 3-yearly
mammogram with the aim of early detection of breast cancer. The guidelines and screening modality are
different for high-risk patients, in whom screening starts at an early age using magnetic resonance imaging
(MRI) as the main modality, with shorter intervals in between [3].

Early breast cancer includes early invasive breast cancer (IBC) and ductal carcinoma in situ (DCIS), where
DCIS accounts for 20% of total breast cancer incidences [4]. DCIS has the possible risk of developing into
invasive carcinoma if not treated on time; therefore, surgical intervention is mandatory for treating both
DCIS and IBC [5]. In addition to surgical management, the IBC often demands more comprehensive medical
plans such as chemotherapy, radiotherapy, and hormonal treatment [6]. In the context of recent audits
where surgical options such as mastectomy with immediate reconstruction are increasingly being offered,
postoperative complications and rates of re-excision due to positive margins continue to vary [7].

Although extensive literature is available from Europe and North America, there is still considerable
heterogeneity in treatment modalities and their associated outcomes, particularly in the context of patient
comorbidities, tumor biology, and institutional protocols. Comparative data on clinical outcomes between
DCIS and IBC, when both are detected via screening, remains limited, especially for surgical complications
such as hematoma, wound infection, flap necrosis, and seroma formation [8]. In this study, we seek to
address this gap by evaluating the one-year clinical outcomes of screen-detected breast cancers at a tertiary
care unit in the UK.

The primary objective of this study is to compare the one-year clinical outcomes, including re-excision,
wound complications, and recurrence, between patients diagnosed with screen-detected invasive breast
cancer and those with in situ disease. The secondary objective is to examine associations between surgical
modality and postoperative outcomes in each group.

Materials And Methods
We conducted a retrospective cohort study to evaluate and compare the 1-year clinical outcome of screen-
detected IBC and screen-detected DCIS breast cancers at our center. Data was collected over a period of 2
years, from January 1, 2023, to December 31, 2024, for patients who were diagnosed with screen-detected
breast cancers, and they were followed for 1 year at the Department of Breast Surgery, Solihull Hospital,
University Hospitals Birmingham. To identify a suitable cohort, an electronic list of all the patients who were
diagnosed with breast cancer or DCIS through the screening programme and later on underwent surgery at
our center was generated. We searched for codes for mastectomy, mastectomy with immediate
reconstruction, wide local excision (WLE), WLE with mammoplasty, and WLE with flap reconstruction. A
total of 216 patients were enrolled, with 108 in Group A (screen-detected IBC) and 108 in Group B (screen-
detected DCIS).

All patients aged 40 or above with a confirmed diagnosis of screen-detected breast cancer and who
underwent surgery at our center with complete records were included. The sampling technique was non-
probability, consecutive sampling. Patients with clinically detected breast cancers, missing records, those
with a prior history of breast cancer, and patients who declined surgical treatment or were lost to follow-up
within one year post-surgery were excluded. Out of the total 310 cases retrieved, 94 were excluded: 34 due to
missing information, 33 with clinically identified breast cancer, 17 with a prior history of breast cancer, and
10 lost to follow-up. A thorough examination of medical records and operative notes was conducted to verify
that patients met the inclusion criteria.

As this was a retrospective study that did not involve any changes to patient care, it was registered as an
audit on Clinical Audits and Registries Management Service (CARMS) and was exempted from Ethical
Review Committee (ERC) approval. Following this exemption, data collection was initiated using a
specifically designed proforma. A retrospective review of patient medical records, imaging studies, histology
reports, surgical operation notes, follow-up letters, and readmission notes was conducted for all the patients
who met the inclusion criteria.

Patient demographics (age, menopausal status, family history). Tumor characteristics and histopathological
findings (hormone receptor status, human epidermal growth factor receptor 2 (HER2) status, tumor size,
multifocality, tumor grade, lymphovascular invasion, and axillary node status) and surgical technique were
reviewed from initial assessment forms, clinic letters, histopathology reports, radiology reports, and
operation notes. Postoperative outcomes (re-excision for positive margins, hematoma, wound infection,
seroma, flap necrosis, and length of hospital stay) and oncologic outcomes (local recurrence, recurrence with
distant metastases, disease-free survival at one year, and adjuvant therapies) were reviewed from clinic
letters. Surgical interventions for invasive cancers included mastectomy only, mastectomy with immediate
free-flap reconstruction, mastectomy with immediate implant reconstruction, WLE, and WLE with
mammoplasty.

For in situ cancers, surgical options comprised mastectomy only, mastectomy with immediate free-flap
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reconstruction, and WLE. Histopathological evaluation categorized tumor grade as I, II, or III and assessed
for the presence of lymphovascular invasion and axillary node metastasis. Postoperative outcomes were
monitored for complications such as re-excision for positive margins, hematoma, wound infection, seroma,
and flap necrosis Oncologic outcomes included assessment of local recurrence, recurrence with distant
metastases, disease-free survival at one year, and initiation of adjuvant therapies such as radiotherapy,
chemotherapy (for invasive cancers), and hormonal therapy.

Access to the data was restricted to the principal investigator and co-investigators, ensuring confidentiality
through the use of coded identifiers. This study did not interfere with the patients' treatment, and the data
collected were only used for this analysis. Statistical analysis was performed using SPSS version 26 (IBM
Corp., Armonk, USA). Descriptive statistics were used to analyze demographic and clinical characteristics
using mean, standard deviation, along with numbers and percentages. Comparative analyses between the
two groups employed chi-square tests or Fisher’s exact tests for categorical variables and independent t-tests
for continuous variables where appropriate. Odds ratios (ORs) with 95% confidence intervals were calculated
to assess the strength of associations. Statistical significance was set at p < 0.05.

Results
The baseline characteristics of patients with invasive breast cancer (IBC, Group A) and ductal carcinoma in
situ (DCIS, Group B) are summarized in Table 1. Both groups included 108 patients. The mean age of patients
was comparable between the two groups, with Group A having a mean age of 57.6 ± 10.8 years and Group B
58.1 ± 11.5 years. The majority of patients were post-menopausal, reported in 65 (60.2%) patients in Group A
and 63 (58.3%) in Group B. A family history of breast cancer was documented in 24 (22.2%) patients in the
IBC group and 19 (17.6%) patients in the DCIS group, as shown in Table 1

Parameter IBC Group A (n=108)  DCIS Group B (n=108)  

Age (mean ± SD) 57.6 +/- 10.8 58.1 +/- 11.5

Post-menopausal n (%)  65 (60.2%) 63 (58.3%)

Family History of BC n (%) 24 (22.2%) 19 (17.6%)

TABLE 1: Baseline Characteristics
SD: standard deviation; IBC: invasive breast cancer; DCIS: ductal carcinoma in situ; BC: breast cancer

Regarding the tumor characteristics of patients with IBC (Group A) and DCIS (Group B), estrogen and
progesterone receptor (ER/PR) positivity was observed in 76 (70.4%) patients in Group A and 81 (75%)
patients in Group B, with no statistically significant difference between the groups. HER2 positivity was
found in 19 (17.6%) patients with IBC and in 12 (11.1%) patients with DCIS. Tumor size was recorded only
for patients with IBC, with 48 (44.4%) having tumors smaller than 2 cm, 41 (38%) having tumors between 2-5
cm, and 19 (17.6%) with tumors larger than 5 cm. Multifocality was more common in Group A, with 26
(24.1%) patients affected, compared to 14 (13%) in Group B. This difference was statistically significant,
indicating that patients with IBC had more than twice the odds of having multifocal disease compared to
those with DCIS. Positive surgical margins were significantly more common in Group A, seen in 19 (17.6%)
patients compared to seven (6.5%) in Group B. Nodal involvement (≥1 lymph node) was observed in 25
(23.1%) of Group A patients, while no cases were reported in Group B (p < 0.001), highlighting a notable
difference between the two groups, as shown in Table 2.
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Variable
IBC Group A
(n=108)

DCIS Group B
(n=108)

p-value
(<0.05)

Statistic Test

(FET/X2)  OR (95% CI)

ER/PR Positive n (%) 76 (70.4) 81 (75) 0.431 FET
0.85 (0.45–
1.62)

HER2 Positive n (%) 19 (17.6) 12 (11.1) 0.173  1.85
1.68 (0.72–
3.92)

Tumor Size n (%)

<2 cm 48 (44.4) — —  —

2-5 cm 41 (38) — —  —

>5 cm 19 (17.6) — —  —

Multifocality n (%) 26 (24.1) 14 (13) 0.038  4.31
2.18 (1.05–
4.56)

Positive Surgical Margins n (%) 19 (17.6) 7 (6.5) 0.015  5.92
2.96 (1.15
7.62)

Nodal Involvement (≥1 node) n
(%)

25 (23.1) 0 (0) <0.001  27.76 —

TABLE 2: Tumor Characteristics
IBC: invasive breast cancer; DCIS: ductal carcinoma in situ; ER/PR: estrogen receptor/progesterone receptor; HER2: human epidermal growth factor
receptor 2; OR: odds ratio; CI: confidence interval; FET: Fisher’s exact test; X2: Chi-square test.

Regarding surgical interventions and postoperative outcomes for patients with IBC (Group A) and DCIS
(Group B). WLE was performed in 59 (54.6%) of Group A patients and 55 (50.9%) of Group B patients, with
no significant difference between the groups. Mastectomy was performed in 18 (16.7%) of Group A patients
and 16 (14.8%) of Group B patients, showing no significant difference between the two groups. Re-excision
was required in 11 (10.2%) of patients in Group A and 19 (17.6%) in Group B, indicating a trend towards a
lower rate in Group A, although this was not statistically significant. Hematoma occurred in seven (6.5%) of
Group A patients and five (4.6%) of Group B patients, showing no significant difference. Wound infection
was noted in nine (8.3%) of Group A and six (5.6%) of Group B patients, with no significant difference
between the groups. Seroma occurred in 15 (13.9%) of Group A patients and nine (8.3%) of Group B patients,
showing a higher rate in Group A, but the difference was not statistically significant. Flap necrosis was
observed in four (3.7%) of Group A patients and two (1.9%) of Group B patients, with no significant
difference, as shown in Table 3 below.

Parameter n (%) Group A (n=108) Group B (n=108) p-value (<0.05)  Statistic Test X2 OR (95% CI)

WLE 59 (54.6) 55 (50.9) 0.601 0.27 1.20 (0.67–2.15)

Mastectomy only 18 (16.7) 16 (14.8) 0.705 0.15 1.12 (0.52–2.42)

Re-excision needed 11 (10.2) 19 (17.6) 0.104 2.64 0.52 (0.22–1.21)

Hematoma 7 (6.5) 5 (4.6) 0.549 0.34 1.41 (0.42–4.75)

Wound infection 9 (8.3) 6 (5.6) 0.421 0.65 1.50 (0.51–4.47)

Seroma 15 (13.9) 9 (8.3) 0.190 1.71 1.70 (0.68–4.22)

Flap necrosis 4 (3.7) 2 (1.9) 0.405 0.70 1.85 (0.32-10.62)

TABLE 3: Surgical Interventions and Postoperative Outcomes
IBC: invasive breast cancer; DCIS: ductal carcinoma in situ; WLE: wide local excision; OR: odds ratio; CI: confidence interval; X2: Chi-square test.

Considering treatment outcomes in patients with IBC (Group A) and DCIS (Group B). Local recurrence was
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observed in 10 (9.3%) of Group A patients compared to three (2.8%) of Group B patients, with a statistically
significant difference. Distant metastases occurred in seven (6.5%) of patients in Group A, while no cases
were reported in Group B. One-year disease-free survival (DFS) was significantly lower in Group A patients,
92 (85.2%), compared to 105 (97.2%) patients in Group B. Adjuvant radiotherapy was administered in 74
(68.5%) of Group A and 65 (60.2%) of Group B patients. Chemotherapy was given to 64 (59.3%) of Group A
patients, whereas none of the Group B patients received it. Hormonal therapy was used in 81 (75%) of Group
A and 85 (78.7%) of Group B patients, with no significant difference between the groups, as shown in Table
4 below.

Parameter n (%) IBC Group A (n=108) DCIS Group B (n=108)
p-value (<0.05)
 

Statistic Test (FET/X2) OR (95% CI)

Local Recurrence 10 (9.3) 3 (2.8) 0.044 4.04 3.61 (1.03– 13.2)

Distant Metastases 7 (6.5) 0 (0) —  —

1-year DFS 92 (85.2) 105 (97.2) 0.002 9.65 0.15 (0.04–0.61)

Adjuvant Radiotherapy 74 (68.5) 65 (60.2) 0.202 1.62 1.39 (0.76–2.54)

Chemotherapy 64 (59.3) 0 —  —

Hormonal Therapy 81 (75) 85 (78.7) 0.528 FET 0.84 (0.44–1.60)

TABLE 4: Treatment Outcomes
IBC: invasive breast cancer; DCIS: ductal carcinoma in situ; DFS: disease free survival; OR: odds ratio; CI: confidence interval; FET: Fisher’s exact test;
X2: Chi-square test.

Discussion
In this study, 216 patients were enrolled, equally divided into screen-detected invasive and in situ breast
cancer groups. It was observed that both groups shared similar demographic characteristics in terms of age
distribution, menopausal status, and family history. Patients in both groups received surgical treatment in
the form of either mastectomy only, wide local excision with or without mammoplasty. The DCIS group
required additional re-excision procedures more often since their margins were found to be involved. The
invasive group experienced most of the local and distant metastasis occurrences. One-year disease-free
survival rates stood higher in patients diagnosed within the DCIS group than in those diagnosed with IBC.
Hormone receptor status and HER2 positivity were not significantly different between groups. However, a
significantly higher proportion of multifocality was seen in the IBC group.

According to the study by Allagoa et al. (2021) from Yale School of Medicine found that screen-detected
invasive cancers were more likely to be hormone receptor positive and smaller in size, consistent with our
findings on tumor size distribution and ER/PR status. Moreover, the study noted that HER2 positivity in
screen-detected cancers did not correlate with increased recurrence at early stages, which aligns with the
non-significant HER2 findings in this study [9].

Patients with screen-detected in situ breast cancer obtained better prognostic results, together with reduced
recurrence rates alongside less intense surgical operations than patients with invasive breast cancer.
Relevant research conducted by da Costa et al. on Canadian patients with ductal carcinoma in situ (DCIS)
showed five-year survival reaching 98%, which supports the observed positive effects of screening for in situ
lesions in our study [10]. When it comes to the re-excision rate, a Tanzanian multicenter study by Bamusi et
al. reported higher rates of re-excision in invasive cancers, in contrast to our finding, where in situ cases
had more frequent re-excisions [11]. This discrepancy may be attributed to institutional differences in
surgical margins and pathological assessment protocols [12].

Another prospective study conducted in Gambia by Kinteh et al. noted that flap necrosis and postoperative
wound complications were more prevalent in in situ surgeries with reconstruction, while in the present
study, such complications were marginally more common in invasive cases, although not statistically
significant [13]. The observed differences in recurrence and survival could be attributed to the underlying
tumor behavior [14]. Invasive cancers exhibit higher proliferation rates and greater potential for
lymphovascular invasion, resulting in increased recurrence risk and metastasis [15]. DCIS, by contrast,
remains confined within the ductal architecture, leading to better local control and overall prognosis [16].
Multifocality, significantly more prevalent in the IBC group of our study, has been identified as a marker of
aggressiveness, as noted by a multicenter Italian study, Keetile et al, which found multifocality to be
associated with worse long-term outcomes. The higher disease-free survival and lower recurrence observed
in the DCIS group support conservative surgical approaches where appropriate, minimizing overtreatment
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[17]. 

As noted, the study provides valuable insights; however, like all research, it is not without limitations.
Performed in a single tertiary care hospital, even though statistically sufficient, the sample size is too small
to identify all complications. Data collection from clinical records may contain elements of observer bias.
Evaluation of long-term outcomes was not included. Further studies should focus on integrating genomic
and molecular profiling to better understand the biology of screen-detected cancers. Longitudinal
multicenter studies with larger sample sizes and diverse populations would improve the external validity of
these findings.

Conclusions
This study demonstrated that screen-detected DCIS was associated with significantly better short-term
outcomes compared to screen-detected IBC, with higher one-year disease-free survival and lower rates of
local recurrence and distant metastases. Given the higher disease-free survival and lower recurrence in DCIS
disease, local protocols should incorporate risk stratification tools to balance oncologic safety with quality of
life. The trend of low complication rates and equivalent oncological safety in breast-conserving surgery
highlights the importance of early detection of breast cancers, made possible through efficient breast
screening programs. In recent times, the adoption of novel screening technologies, alongside advances in
artificial intelligence, may further help in achieving the goals of early detection. Efforts should be directed
toward improving patient education, enhancing multidisciplinary approaches, and standardizing surgical
decision-making pathways. Moving forward, clear pathways for surgery and follow-up care need to be
developed to ensure every patient gets the appropriate treatment.
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