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ABSTRACT

Background. For patients with ductal carcinoma in situ
(DCIS), multiple national cancer organizations recommend
that sentinel lymph node biopsy (SLNB) be offered when
treated with mastectomy, but not when treated with breast-
conserving surgery (BCS). This study analyzes national
surgical trends of SLNB and axillary lymph node dissec-
tion (ALND) in DCIS patients undergoing breast surgery
with the aim to quantify deviations from national
guidelines.

Methods. A retrospective cohort analysis of the American
College of Surgeons’ National Surgical Quality Improve-
ment Program (ACS NSQIP) database from 2005 to 2017
identified patients with DCIS. Patients were categorized by
their primary method of breast surgery, i.e. mastectomy or
BCS, then further categorized by their axillary lymph node
(ALN) management, i.e. no intervention, SLNB, or ALND.
Data analysis was conducted via linear regression and a
non-parametric Mann—Kendall test to assess a temporal
trend and Sen’s slope.

Results. Overall, 43,448 patients with DCIS met the
inclusion criteria: 20,504 underwent mastectomy and
22,944 underwent BCS. Analysis of DCIS patients from
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2005 to 2017 revealed that ALND decreased and SLNB
increased in every subgroup, regardless of surgical treat-
ment modality. Evaluation in the mastectomy group
increased overall: mastectomy alone increased from 57.1 to
65.8% (p < 0.01) and mastectomy with immediate recon-
struction increased from 58.5 to 72.1% (p <0.01).
Increases also occurred in the total BCS population: partial
mastectomy increased from 14.0 to 21.1% and oncoplastic
surgery increased from 10.5 to 23.0% (both p < 0.01).
Conclusions. Despite national guideline recommendations
for the management of ALN surgery in DCIS patients,
approximately 20-30% of cases continue to not follow
these guidelines. This warrants further education for sur-
geons and patients.

The axillary lymph node (ALN) basin serves as the first
site of spread for many breast cancers. As such, surgical
evaluation of nodes guided by ALN mapping has been a
crucial component of breast cancer treatment since the
early 1990s." ALN evaluation at the time of breast surgery
has proven to decrease the rates of cancer metastasis and
improve short- and long-term mortality;>* however, recent
trends in lymph node management have favored more
judicious axillary surgery, with the sentinel lymph node
biopsy (SLNB) largely replacing ALN dissection (ALND)
in women with invasive breast cancer.”®

Ductal carcinoma in situ (DCIS) is a cancerous lesion
without invasion beyond the duct, therefore all lymph
nodes should be negative for disease. Nonetheless, current
literature reports high rates of ALN interventions in DCIS
patients, with large variations in practice patterns nation-
wide.”® However, evaluation of ALNs is not without
significant risk to the patient, and unnecessary surgery
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should be avoided when possible. Rates of postoperative
hematoma, infection, lymphedema, scarring, and nerve
palsy, among other complications, are not insignificant and
are well reported in the literature.”™'*

Prominent national cancer organizations have conse-
quently developed recommendations to guide surgeons’
treatment algorithms with respect to management of the
breast and the axilla in cases of DCIS. In 2005, the
American Society for Clinical Oncology (ASCO) first
recommended that SLNB should be undertaken in cases of
mastectomy but not in cases of lumpectomy. In 2014, they
reiterated these guidelines.'” Similarly, the National
Comprehensive Cancer Network (NCCN) does not rec-
ommend that patients with DCIS undergoing breast-
conserving surgery (BCS) receive SLNB. However, the
NCCN recommends that SLNB should be ‘strongly con-
sidered’ in patients with DCIS undergoing mastectomy or
for those patients undergoing an “excision in an anatomic
location compromising the performance of a future sentinel
lymph node procedure”.'

The purpose of this study was to utilize the American
College of Surgeons’ National Surgical Quality Improve-
ment Program (ACS NSQIP) database to analyze national
trends in surgical lymph node evaluation in DCIS patients.
Until now, no recent literature has sought to analyze
adherence trends or to quantify the deviation from these
national recommendations.

METHODS
Data Source

The NSQIP database was utilized to conduct a retro-
spective cohort analysis. This study follows similar
methodology, inclusion/exclusion criteria, data collection,
and surgical categorization used by Jonczyk et al., with the
addition of NSQIP data from 2017.'*> All participant user
files were obtained and approved by the NSQIP. Our
Institutional Review Board deemed this study exempt from
institutional review, given the NSQIP database is a de-
identified data set. The NSQIP database has grown to over
700 participating hospitals nationwide, collecting over 300
perioperative and demographic variables for patients
undergoing surgery in inpatient or outpatient settings. The
NSQIP collects data randomly and selectively (for rare
operations), representing 10% of nationwide operations
annually.'>'®

Patient and Procedure Selection

Inclusion criteria for this study included women of all
ages who underwent either mastectomy or BCS for DCIS.

We excluded men, as well as women undergoing surgery
for benign disease. We also excluded patients with invasive
breast cancer. International Classification of Diseases
(ICD) codes were used to stratify all patients diagnosed
with DCIS from 2005 to 2017. From these records, we used
current procedural terminology (CPT) codes to categorize
patients into two overall groups depending on surgery
modality, i.e. mastectomy or BCS. These two groups were
further subcategorized based on whether or not each
underwent breast reconstruction at the time of their onco-
logic surgery: mastectomy included women who
underwent mastectomy alone as well as those who received
mastectomy followed by immediate reconstruction, while
BCS included women undergoing partial mastectomy
alone, as well as those who received oncoplastic surgery, a
form of BCS using reconstructive techniques.'”'®

CPT codes were used to categorize the four patient
groups based on ALN management: SLNB, ALND, or no
surgical intervention on the axillary nodes. A patient was
considered to have undergone ALN intervention if the
primary breast surgery code included surgery involving
ALNs (e.g. radical mastectomy), or if there was a con-
current CPT code for SLNB/ALND in addition to the
primary breast surgery. All CPT codes used for our case
selection and categorization are included in Table 1.

Statistical Analysis

The primary outcome measured was the annual pro-
portion of patients diagnosed with DCIS who underwent
any ALN intervention in each breast surgery modality. A
secondary outcome involved a subgroup analysis to
determine the annual proportions of patients who under-
went SLNB, ALND, or no axillary evaluation.
Demographic variables collected included age, body mass
index (BMI), race, smoking status, and presence of dia-
betes. These variables were compared across treatment
groups and are shown in Table 2. Rates of specific annual
ALN interventions for each treatment group were analyzed
using a smoothed linear regression model and a non-
parametric Mann—Kendall trend test and Sen’s slope.
Results were considered significant for p < 0.05. All
analysis was performed using R-Studio software (R
Foundation for Statistical Computing, Vienna, Austria).

RESULTS
A total of 43,448 patients from 2005 to 2017 met the

inclusion and exclusion criteria: 9460 patients underwent
mastectomy alone; 11,044 patients received mastectomy
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TABLE 1 CPT codes used to categorize ductal carcinoma in situ intervention

Group CPT code Group CPT code
Mastectomy 19180 Breast reconstruction 19340
19182 19342
19303 19357
19304 15777
19240 19361
19200 19368
19220 19369
19305 19364
19306 19366
19307 15734
Partial mastectomy 19160 15740
19162 15757
19301 Oncoplastic surgery (any partial mastectomy group CPT plus one of these) 14000
19302 14001
Sentinel lymph node biopsy 38500 14300
38525 14301
Axillary lymph node dissection 38740 14302
38724 19366
38745 19316
38746 19318
CPT current procedural terminology
TABLE 2 Ductal carcinoma in situ patient demographic and axillary lymph node surgery trend analysis
Characteristic MAST group BCS group
Mastectomy Mastectomy with immediate Partial Oncoplastic
alone reconstruction mastectomy surgery
Number of patients 9460 11,044 20,895 2049
Average age, years 49 38 47 42
Average BMI 28.7 27.1 28.9 29.0
Race (%)
White or Caucasian 60.9 73.1 68.0 66.9
Black or African American 11.9 8.9 11.1 11.1
American Indian or Alaskan 0.7 0.2 0.5 0.1
Native
Asian or Pacific Islander 7.8 5.1 4.4 55
Other/not reported 18.7 12.7 16.0 13.9
Smokers (%) 12.0 9.1 10.4 9.4
Diabetic (%) 17.3 6.7 13.3 10.0

BCS breast-conserving surgery, MAST mastectomy, BMI body mass index

with immediate reconstruction; 20,895 received partial
mastectomy; and 2049 patients received oncoplastic sur-
gery. Demographic data are shown in Table 2.

Our primary analysis of 2005-2017 trends revealed the
following changes in ALN evaluation in DCIS patients:
ALN surgery (SLNB or ALND) in the mastectomy group
increased overall: the mastectomy-alone group experienced
increases from 57.1 to 65.8% (Sen’s slope 1.46%, R*0.75,
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p <0.01) and the mastectomy with immediate recon-
struction group experienced increases from 58.5 to 72.1%
(Sen’s slope 1.15%, R? 0.83, p < 0.01). Smaller but sig-
nificant increases were also seen in the BCS population: the
partial mastectomy group increased from 14.0 to 21.1%
(Sen’s slope 0.75%, R? 0.81, p < 0.01) and the oncoplastic
surgery group increased from 10.5 to 23.0% (Sen’s slope
1.08%, R* 0.82, p < 0.01). The changes in the BCS pop-
ulation were attributed to increasing rates of SLNB, despite
decreasing rates of ALND.

In our subgroup analysis of the mastectomy patients,
SLNB increased from 27.5 to 48.6% (Sen’s slope 2.14%,
R? 0.90, p < 0.01), while ALND decreased from 29.6 to
17.2% (Sen’s slope —0.61%, R? 0.09, p =0.02). For
patients undergoing mastectomy followed by immediate
reconstruction, SLNB increased from 34.8% in 2005 to
64.0% in 2017 (Sen’s slope 2.09%, R* 0.78, p < 0.01),
while ALND decreased from 23.7 to 8.1% (Sen’s slope
— 0.90%, R* 0.83, p < 0.01). Patients undergoing partial
mastectomy and oncoplastic surgery saw similar significant
increases in SLNB, and a decrease in ALND in the partial
mastectomy cohort, with insignificant change in the
oncoplastic surgery cohort (see Table 3).

DISCUSSION

Breast cancer affects one in eight women in the US,19
and 20% of diagnosed breast cancers are DCIS. Wide-
spread adoption of breast cancer screening and improved
imaging technology have led to an increase in the inci-
dence of DCIS detection, from 1.8 per 100,000 to over 32
per 100,000 in over the last 30 years.” Despite the rate of
ALN metastasis in DCIS being very low,”**' rates of ALN
surgery for DCIS of between 18 and 63% have been
reported in the literature depending on treatment modal-
ity;7’8 however, its benefit on cancer recurrence, metastasis,
or survival has not been proven. It is for this reason that
several national cancer organizations have made recom-
mendations to guide surgeon’s treatment of ALNs in DCIS.

Over the last 13 years, we found that there have been
significant increases in the rates of SLNB, as well as
concomitant decreases in the rates of ALND, regardless of
surgery modality, in patients undergoing breast surgery for
DCIS. However, when considering total rates of sentinel
lymph node evaluation, there have been increases in the
rates of evaluation in patients undergoing both mastectomy
and BCS for DCIS, despite guidelines that state that in
most cases it is not necessary to evaluate ALNs when
undergoing BCS (see Fig. 1).

TABLE 3 2005-2017 SLNB and ALND trend results in ductal carcinoma in situ patients

Type of axillary lymph node MAST group BCS group
intervention
Mastectomy Mastectomy with immediate Partial Oncoplastic
alone reconstruction mastectomy surgery
Total ALN evaluation
2005 incidence (%) 57.1 58.5 14.0 10.5
2017 incidence (%) 65.8 72.1 21.1 23.0
R 0.75 0.83 0.81 0.82
Sen’s slope 1.46 1.15 0.75 1.08
p value < 0.01 < 0.01 < 0.01 < 0.01
SLNB
2005 incidence (%) 27.5 34.8 13.7 10.5
2017 incidence (%) 48.6 64.0 20.9 22.8
R 0.90 0.78 0.81 0.80
Sen’s slope 2.14 2.09 0.69 1.00
p value < 0.01 < 0.01 < 0.01 < 0.01
ALND
2005 incidence (%) 29.6 23.7 0.3 0.0
2017 incidence (%) 17.2 8.1 0.2 0.1
R 0.09 0.83 0.34 0.19
Sen’s slope — 0.61 - 09 — 0.04 0.03
p value 0.02 < 0.01 0.20 0.19

SLNB sentinel lymph node biopsy, ALN axillary lymph node, ALND axillary lymph node dissection, MAST mastectomy, BCS breast-conserving

surgery
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FIG. 1 Smoothed year-over-year trends of lymph node evaluation in ductal carcinoma in situ patients per surgery type. SLNBx sentinel lymph

node biopsy, ALND axillary lymph node dissection

The rates of ALN evaluation reported here for mastec-
tomy and BCS are consistent with previous reports. Shah
et al. investigated patients who underwent mastectomy for
DCIS from 2000 to 2008 and found that the overall ALN
evaluation rate was 51%.% Similarly, Coromilas et al.
reported that from 2006 to 2012, ALN evaluation for DCIS
increased significantly in patients undergoing mastectomy,
but stayed relatively stable in patients undergoing BCS.*

This analysis is unique in several ways. First, it is the
most recent large-volume, multicenter analysis currently
available. Specifically, it is the only analysis that accounts
for trends over a time period that includes 2013-2017.
Second, it specifically analyzes trends in SLNB and ALND
for each of four possible surgical treatment modalities for
DCIS. It objectively quantifies these trends over a 13-year
period, providing insight into the changing annual practice
patterns year over year, on average. We used Sen’s slope to
analyze the temporal trend, which is advantageous when
compared with the traditional least squares regression
method because it uses the median of the slopes of all data
as opposed to the mean, thus being more resistant to the
effects of outliers.

This study not only analyzed the rate of SLNB and
ALND at the time of mastectomy or partial mastectomy but
also further delineated differences among patients under-
going immediate breast reconstruction or oncoplastic
surgery. With high present-day interest in oncoplastic
surgery,” future organizational guidelines need to be
specific as to when to perform ALN evaluation in

oncoplastic surgery. NCCN guidelines suggest that SLN
biopsy can be considered in patients undergoing excision in
an anatomic location compromising the performance of a
future sentinel lymph node procedure. This may be perti-
nent with Level 2 volume displacement oncoplastic
operations using reduction mammaplasty or mastopexy
techniques where quadrants of breast tissue may be
removed,>* which may explain the 23% ALN evaluation
being performed in the oncoplastic surgery arm. Addi-
tionally, we found that from 2005 to 2017, the increase in
the rate of ALN evaluation was greatest in patients
undergoing mastectomy with immediate breast recon-
struction. Perhaps this was due to numerous reports in the
literature about breast reconstruction obscuring future
cancer surveillance,” >’ but a limitation of using large
databases such as the ACS NSQIP is that queries such as
this cannot be made ad hoc.

Because DCIS has not extended beyond the breast duct,
patients diagnosed with DCIS theoretically have no risk for
lymph node metastasis, which would therefore preclude the
need for axillary surgery at all.”® However, DCIS is
upstaged to invasive carcinoma in as many as 20% of cases
on final pathology.”*~>? In addition, while the risk of nodal
metastasis is reportedly low in DCIS, final pathology of
invasive carcinoma after mastectomy would necessitate
some degree of lymph node evaluation as per present-day
standard of care. Mastectomy is known to cause distortion
of normal lymphatic drainage,’® and therefore subsequent
lymph node evaluation would, of necessity, likely require
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full axillary lymphadenectomy. This would no doubt be
excessive in a majority of cases, and it is for this reason
that major cancer organizations recommend to strongly
consider sentinel node biopsy at the time of mastectomy for
DCIS. Our study has appropriately shown the decline of
ALND and rise of SLNB to over 70% in the mastectomy
with reconstruction group, potentially due to this rationale.
While approximately 30% of mastectomy patients with
DCIS not undergoing any ALN evaluation may be high, the
authors acknowledge that there may be situations where a
patient’s demographic background (such as age or severe
comorbidities) may not justify the diagnostic information
that axillary surgical evaluation provides, especially if the
patient is not eligible for adjuvant treatment.

It is disturbing that 17% of patients undergoing mas-
tectomy alone for DCIS are still receiving ALND, even
though this rate has decreased dramatically over the course
of the study period. It has been documented in the literature
that histologic touch preparations for sentinel node biopsy
sometimes give false positive results,”**> which may be
the reason for a completion ALND in some instances.
However, the incidence of false positives is small and
likely does not fully explain our finding. Several studies
have identified risk factors for invasive carcinoma or SLN
metastases despite a core biopsy that shows DCIS; these
include high nuclear grade, size of the DCIS cluster, or
comedonecrosis.>* 38 Unfortunately, the NSQIP database
does not provide preoperative cancer-specific data such as
pathology results, staging information, or clinical tumor
characteristics, which may have driven surgical decision
making leading to many of these completion dissections.

There is also no clear explanation for 21% of patients
receiving axillary staging interventions while undergoing
partial mastectomy for DCIS. Moreover, these rates actu-
ally increased between 2005 and 2017. One may
hypothesize that the surgeons who performed sentinel
lymph node biopsies in these situations justified their
operative reasoning on the clinical presentations of the
patient where they felt an axillary mass or were worried
about breast tumor characteristics. The fact of the matter
remains that if guidelines were followed, this 21% of
patients would not have gotten unnecessary axillary sur-
gery because the final pathology remained DCIS. Again, all
patients whose final pathology showed invasive cancer
were excluded from our analysis.

Numerous recent studies such as the ACOSOG Z0011
trial, NSABP B-32 trial, and International Breast Cancer
Study Group (IBCSG) 23-01 trial support limited ALN
surgery, even with invasive disease. These are undoubtedly
the impetus behind the universally decreasing rates of
ALND and concomitant increase in SLNB, and have laid
the foundation for the ASCO and NCCN guidelines for

ALN management for invasive carcinoma.’*™*' Similar
principles have been extended to patients undergoing
breast surgery for DCIS.

Given this, the results of our paper can be used to effect
change. Societies such as the Society of Surgical Oncology
or the American Society of Breast Surgeons can highlight
education sessions specifically focused on axillary nodal
surgery in the setting of DCIS. Certainly, a topic of interest
would be how to address axillary surgery in the patient
with DCIS who is receiving extensive oncoplastic surgery.
Cancer accreditation organizations could request mandated
practice patterns using the appropriateness of axillary nodal
surgery in DCIS as a quality metric measure. As investi-
gation on surgical indications for DCIS increases, and in
the wake of new data that support minimizing axillary
surgery, we should make every effort to adhere to estab-
lished guidelines when considering axillary surgery on
patients with DCIS.

There are several limitations to this study. While the
NSQIP database draws from over 700 hospitals across the
country and contains data for millions of surgical cases, its
primary purpose is to allow for the analysis of periopera-
tive data in order to minimize perioperative complications
and increase quality and safety control. The database is not
comprehensive of all surgical cases performed, but rather
includes approximately 10-20% of annual surgeries within
the US. It also does not contain many of the patient-specific
variables that drive surgeon decision making, especially in
oncologic surgery. However, using the NSQIP database for
the selection of cases for trend analysis is commonly
accepted in the general body of literature.'*'>** Data
collection by the NSQIP is a trained position, in each
hospital, that is frequently audited, and NSQIP audits have
revealed a human error rate of < 3%.* Additionally, the
NSQIP database is a combination of academic and com-
munity hospital settings that give a reasonable
representation of breast surgery being performed in the US.
Next, oncoplastic surgery is a newer and growing practice,
and as such does not yet have specific CPT codes for
oncoplastic procedures. We selected oncoplastic cases
from the database using our coding experience by com-
paring codes with the coding protocol we use for these
cases at our institution. Lastly, this retrospective analysis is
purely descriptive and does not seek to establish causation,
which is an opportunity for further prospective research.

CONCLUSION

Despite national cancer organizations recommending
SLNB when undergoing mastectomy for DCIS, and in
most cases recommending to not offer SLNB for patients
undergoing BCS for DCIS, approximately 20-30% of cases
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continue to not follow these guidelines. Further prospective
investigation is needed to discover the factors associated
with practices contrary to these guidelines. Opportunities to
educate patients and surgeons regarding the appropriate use
of SLNB in DCIS are warranted.
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