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INTRODUCTION
Breast reconstruction following mastectomy has 

become a standard practice in plastic surgery.1 An ongo-
ing debate wages about whether it is necessary to per-
form histologic examinations on mastectomy scars during 
delayed breast reconstruction.

On one side of the debate, proponents like Granick 
et al2 advocate for routine histological examination of all 
excised mastectomy scars, citing four cases intended for 

late reconstructive surgery. In one of these, a pathologi-
cal examination has identified adenocarcinoma in the 
absence of abnormal clinical findings. This perspective 
highlights the potential for histological analysis to uncover 
otherwise undetectable recurrences, suggesting that thor-
ough examination is crucial for patient safety.

Conversely, some argue that the low rates of positive 
pathology make routine histological examination unnec-
essary.3–5 They advocate for relying on comprehensive clin-
ical examinations and appropriate imaging techniques as 
sufficient methods for detecting local recurrence. This 
view is supported by studies indicating that local recur-
rence within mastectomy scars is not only rare but also 
typically evident upon clinical examination,4,6 thereby 
questioning the value of routine histopathologic analysis.
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mend routine histological examination of mastectomy scars during delayed 
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The literature reveals that local recurrence after mas-
tectomy occurs in a small percentage of patients, with a 
portion of these recurrences manifesting within the skin 
and subcutaneous tissue of the mastectomy scar itself.7–11 
Despite the rarity of such occurrences, the possibility of 
in-scar recurrence presents a clinical challenge, raising 
questions about the threshold for significance that would 
necessitate histologic processing.

Patients undergoing delayed breast reconstruction 
exhibit heterogeneity, with reconstructions performed 
at various time points, sometimes after radiotherapy or 
immediate first-stage reconstruction.12 This diversity, along 
with the absence of signs or symptoms in some patients, 
complicates the decision-making process regarding histo-
logical examination of mastectomy scars.

Given the ongoing debate and the conflicting results 
from various studies,3 this systematic literature review aims 
to critically evaluate the necessity of routine histological 
examination of mastectomy scars during breast recon-
struction, seeking to contribute to the resolution of this 
important clinical question.

METHODS
In August 2023, we conducted a literature search 

according to PRISMA guidelines, across various databases, 
including PubMed, TDnet (which aggregates articles 
from OVID, Clinical Key, and Unpaywall), and Cochrane 
Central, using the search query “mastectomy scar” AND 
“breast reconstruction” AND “histology.” We imposed no 
restrictions on publication dates or language. We identi-
fied six more relevant articles by using PubMed’s “similar 
articles” tool and uncovered three additional publica-
tions by reviewing the reference lists of selected articles. 
We then evaluated the relevance of article titles and 
abstracts, removing any duplicate records through man-
ual screening.

Our inclusion criteria encompassed articles discussing 
late breast reconstruction, providing histological analysis 
of scars, and reporting the number of scars diagnosed with 
malignancy. We excluded articles related to noncancerous 
breast diseases or prophylactic mastectomies, those lacking 
information on reconstruction or histological scar analy-
sis, case reports and series, publications describing a tech-
nique, as well as review articles that merely cited previous 
studies. The authors independently assessed all selected 
articles according to the specified criteria. Any disagree-
ments regarding inclusion were resolved through joint 
decision-making. All studies were grouped into one cohort 
for data synthesis. When synthesizing the data, we noted 
which studies were included in each outcome calculation.

Data collected included evidence strength; the 
number of patients; the number of scars diagnosed 
with malignancy, as a number and as a ratio from the 
total number of patients; the timing of reconstruction 
in months, in range and as a mean; prereconstruction 
history of radiotherapy or chemotherapy; type of malig-
nancy diagnosed; cost of pathological examination in 
US dollars; duration of follow-up after reconstruction in 
months, as a range and a mean; recurrence outcomes; 
and year of publication.

As mentioned, the estimated expected rate of recur-
rence in the mastectomy scar ranges from 0.72% to 
0.88%. To assess whether the recurrence rate in this sys-
tematic review significantly deviated from the expected 
rate, we conducted a Z-test for proportions. Additionally, 
a Wilcoxon rank-sum test was used to examine potential 
differences in mean reconstruction times and postrecon-
struction follow-up periods between the recurrence and 
no-recurrence groups. Furthermore, we used a linear 
regression model to investigate the association between 
the timing of reconstruction and the rate of positive 
pathological examinations, addressing the potential risk 
of confounding. The number needed to treat (NNT) was 
calculated by determining the absolute risk reduction 
(ARR), which is obtained by subtracting the observed 
recurrence rate in the mastectomy scar (positive histologi-
cal ratio) from the expected recurrence rate derived from 
previous literature or estimates. This ARR is then used to 
determine how many patients need to be treated to pre-
vent one additional recurrence.

RESULTS
In this review, we analyzed 11 retrospective observational 

studies published between 2003 and 2018 that met our inclu-
sion criteria1,3–6,12–17 (Fig. 1). (See appendix, Supplemental 
Digital Content 1, which displays a summary of the publica-
tions included in the review. http://links.lww.com/PRSGO/
D234). Collectively, these studies examined 3754 mastectomy 
scars, identifying seven cases of breast malignancy recurrence, 
equating to a 0.19% recurrence rate. This figure is notably 
lower than the previously reported range of 0.72%–0.88%.9–11 
Statistical analysis yielded a Z-score of −0.6621, indicating the 
recurrence rate falls within the expected range (significance 
level 0.05, one-tailed Z-value threshold 1.645). The ARR var-
ied from 0.53% to 0.69%, and the NNT was calculated to be 
between 145 and 189 patients.

The timing of breast reconstruction postmastectomy 
varied significantly, from 2 to 168 months, averaging at 
19.9 months.1,3,12–17 A comparison revealed that patients 
without recurrence underwent reconstruction sooner, at 
an average of 19.81 months, versus 39 months for those 

Takeaways
Question: Does routine histological examination of mas-
tectomy scars during delayed breast reconstruction con-
tribute to patient outcomes?

Findings: Our systematic review encompassed 11 retro-
spective observational studies, revealing a low recurrence 
rate of 0.19% in mastectomy scars during delayed recon-
struction. No statistically significant association was found 
between reconstruction timing and positive pathological 
results. However, a notable 2.32% postreconstruction 
adverse outcomes ratio was observed.

Meaning: Routine histological examination of mastec-
tomy scars during delayed breast reconstruction may not 
be necessary, considering the low recurrence rate and 
unclear cost-effectiveness.

http://links.lww.com/PRSGO/D234
http://links.lww.com/PRSGO/D234
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with recurrence, a statistically significant difference 
(W = 26229, P < 0.05). However, a linear regression analy-
sis found no significant association between mean recon-
struction timing and the ratio of positive pathological 
examinations (R2 = 0.105, P = 0.226).

Information regarding radiotherapy or chemotherapy 
before reconstruction is summarized in Supplemental 
Digital Content 1 (http://links.lww.com/PRSGO/
D234).6,12,14,17 Follow-up durations postreconstruction aver-
aged 60.88 months,1,14,15 with a longer follow-up period 
observed in patients without recurrence (60.92 months) 
compared with those with recurrence (48.75 months), 
indicating a statistically significant difference (W = 4492, P 
< 0.05). Six patients (seven scars) experienced recurrence 
in their mastectomy scars.1,6,15,17 Detailed information about 
the characteristics, histological diagnosis, and outcomes 
of the patients with recurrence is presented in Table 1. 
Adverse outcomes postreconstruction were reported in 83 
patients (2.21%),5,12–15 as detailed at Supplemental Digital 
Content 1 (http://links.lww.com/PRSGO/D234). The 
costs associated with pathological examinations varied, 
with US institutions covering an average of $602 in some 
studies,12,13 whereas patients in the Netherlands and the 
United Kingdom faced costs around US $65.4,14

In addition to the observational studies, we encoun-
tered two additional case reports and two case series.2,18–20 
The findings of these publications are described in Table 2.

DISCUSSION
In this study, the histological examination of mas-

tectomy scars during delayed reconstruction revealed 

a recurrence rate of 0.19%, not significantly different 
from expected rates based on past literature.7 The aver-
age time of delayed reconstruction was 19.9 months. 
Despite a difference in reconstruction timing between 
cases with recurrence at reconstruction and those with-
out, no association was found between the ratio of posi-
tive pathological examination results and reconstruction 
timing. This aligns with comparable rates of locoregional 
breast cancer recurrence reported after immediate or 
delayed postmastectomy procedures.21 Furthermore, the 
timing of local recurrence was not linked to the extent of 
reconstruction.22

Out of the reviewed studies, only three recommended 
a routine histological examination.6,15,17 Conversely, other 
publications did not endorse routine evaluation, with all 
but one reporting a 0% recurrence rate at reconstruction. 
The other singular study opposing routine evaluation had 
a recurrence rate of 0.77%,1 suggesting that discovering 
microscopic scar recurrence is rare, and consequently, 
the practical benefit of such histological assessments 
during delayed reconstruction remains uncertain and 
questionable.

The histological analysis of mastectomy scars in 
breast reconstruction is considered crucial for early 
detection of imperceptible recurrences or new neo-
plasms.12 Omitting routine examination raises concerns 
about patient safety. However, it is essential to note that 
excised scar examination covers only a small part of 
the breast, potentially overlooking early malignancies 
in other areas. Recent findings suggest a lower local 
recurrence rate at the scar compared with the rest of 
the breast tissue.7 Additionally, native breast skin, often 

Fig. 1. PriSMa flow diagram of the review process.

http://links.lww.com/PRSGO/D234
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excluded from routine examination during autologous 
delayed reconstruction,14 could be a potential site for 
recurrence. Supporting this concern, 83 patients (or 
2.21%) experienced recurrences not confined to the 
scar area or encountered metastasis. This underscores 
the need for a more tailored approach to ensure com-
prehensive patient safety.

Supporting this approach are factors such as the costs 
associated with routine pathologic analysis and the poten-
tial for false negatives. Addressing the financial implica-
tions of histological evaluation in patient care is crucial. 
The appropriate use of pathology not only contributes 
to significant cost savings in healthcare but also ensures 
patient well-being.23 The cost of identifying one patient 
with scar recurrence through pathology ranges from 
$9414 to $113,643. This range is calculated by applying 
the NNT, which varies from 144.93 to 188.68 patients, by 
the mentioned minimal and maximal costs of pathological 
examinations.4,12–14 The wide cost range for pathological 
examinations highlights the variability in pricing among 
institutions and the challenge in assessing the financial 
feasibility of routine examinations. These costs, strictly for 
the examination fees, do not account for any follow-up 
tests or treatments. This variability complicates the evalua-
tion of routine examination practicality and demonstrates 
that cost-effectiveness varies by geographic location and 
hospital policy, influenced by local costs and practices.24

A more focused and selective approach to histological 
examination could aid in identifying patients at a higher 
risk of scar tissue recurrence.4 Some experts recommend 
selective monitoring based on the likelihood of signifi-
cant findings25 or associated risk factors.23 Differentiating 
based on known risk factors for local recurrence after 
mastectomy can provide additional justification for the 
cost-effectiveness of histological examination. These risk 
factors are typically disease-related and encompass factors 
such as tumor size (>2 cm), margins (<2 mm), increased 
grade and T score, extent of nodal involvement, histologic 
ductal carcinoma, fascia or extracapsular lymphovascular 
invasion, and chest wall involvement.7,22,26 Additionally, the 
combination of ER/PR/HER2 negative, ER/PR negative, 
and HER2 positive receptor statuses has been associated 
with increased risk compared with other receptor status 
combinations.26 Patient characteristics that elevate the risk 
include premenopausal status and young age.26 Charting 
such an approach is beyond the scope of this article and 
requires further research.

To the best of our knowledge, this study represents 
the first systematic review on the subject. However, it has 
certain limitations, primarily stemming from the diverse 
presentation of findings and data in the various studies 
reviewed. Most of these studies are single-center and ret-
rospective observational studies, introducing potential 
biases and the risk of inaccurate or missing data.

There may be a publication bias, as studies that did not 
observe any recurrence might not have deemed it relevant 
to report. Obtaining a more reliable denominator would 
require an extensive review of papers reporting series of 
reconstruction, introducing a different kind of bias, as it 
would be unclear whether there were any recurrences or Ta
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not. Despite these challenges, we consider the results of 
this study to provide the best denominator within these 
mentioned limitations.

Moreover, when studies mentioned histopathologic 
diagnoses, the information was often presented in gen-
eral terms and lacked detailed specifics, such as tumor 
stage, biology, receptor positivity, and level of differen-
tiation. These details are crucial as they can significantly 
impact recurrence rates and subsequent management. 
Although publications provided data on malignancy rates, 
they frequently lacked a thorough analysis of potential 
confounding factors, such as patient demographics, sur-
geon experience, or specific surgical techniques. Another 
complicating factor is the absence of mentioned patho-
logical examination protocols, which can vary signifi-
cantly between studies and influence the ratio of positive 
examinations. All this limits the ability to draw conclusions 
regarding the correct way of action. Large-scale, higher-
quality studies could potentially provide more defini-
tive evidence regarding the characteristics of higher risk 
patients and whether histological examination of mastec-
tomy scars is necessary for all or only a subset of patients.

Our findings, in concordance with what has been previ-
ously reported in the literature, underscore the complexities 
involved in assessing the importance of histologic examina-
tion of mastectomy scars during delayed breast reconstruc-
tion. The low recurrence rate, the higher postreconstruction 
adverse outcomes, the likelihood of recurrence in other 
areas of the breast, and the unclear cost-effectiveness of the 
examination all raise doubts about the necessity for routine 
histological examination. In the current era of multimodality 
therapy, diverse tools are available to address residual onco-
logical tissue effectively. Therefore, we believe that routine 
histological examination of the mastectomy scar is unneces-
sary in delayed breast reconstruction.

CONCLUSIONS
In summary, our systematic review has shown that the rate 

of malignancy recurrence in delayed breast reconstruction is 
0.19%, aligning with expected rates. No significant associa-
tion was found between reconstruction timing and positive 
pathological results. Furthermore, a 2.21% negative outcome 
ratio postreconstruction was observed. Given these findings, 
alongside the questionable effectiveness and significant cost 
implications of routine scar examinations, we strongly advise 
against the routine pathological examination of mastectomy 
scars during delayed reconstruction, advocating instead for 
a more individualized approach that considers risk factors 
for recurrence in such a heterogenous population. Further 
research is warranted to refine this recommendation.
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