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The impact of geographical access challenges on outcomes of
postmastectomy breast reconstruction
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Background: Geographical access to a plastic surgeon has a significant impact on whether or not a
woman undergoes breast reconstruction (BR) following mastectomy. Our institution serves a largely rural
population, with many patients traveling over one hour to receive plastic surgery care. In this study, we
investigated the relationship between travel time to our medical center and outcomes of postmastectomy BR.
Methods: We performed a retrospective review of all 291 patients who underwent postmastectomy BR
at our institution between 2015 and 2019. The patients were equally divided into two groups according to
the time required to travel from their home zip code to our institution: ‘Not Far’ and ‘Far’. We performed
univariate and multivariate analyses across the groups to identify significant differences in factors known to
affect BR outcomes.

Results: The groups were similar in terms of most patient health characteristics. Far patients were seen in
follow-up 1.1 days later than Not Far patients after the primary operation (P=0.001). Compared to Not Far
patients, Far patients were evaluated in clinic 1.3 fewer times at six months (P=0.012) and 1.9 fewer times
at one year post-op (P=0.004). Being a Far patient independently accounted for an average of 0.64 fewer
revision procedures following BR (P<0.001), compared to being Not Far.

Conclusions: Patients who travel from further away to have BR are seen in follow-up less promptly and

less frequently and receive fewer revision procedures compared to more local patients.
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Introduction symmetrizing surgery on the contralateral breast and
. . revision procedures required to achieve good aesthetic
Breast reconstruction (BR) has been shown to improve p q g

psychosocial well-being in women who undergo results (5). Despite this, only 45% of women treated with

mastectomy for breast cancer (1-4). The Women’s Health mastectomy undergo BR, according to a recent analysis
and Cancer Rights Act of 1998 helped to establish insurance of a national database (6). Furthermore, several studies
coverage for all postmastectomy BR services, including have shown that disparities in the rates of BR among
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patients who have undergone mastectomy align with
specific socioeconomic and demographic factors. Older age
(6-9), African American and Latino race (6,9-17), and
public insurance (9,11,13,16) have each been independently
correlated with reduced rates of BR. Geographical access
to a plastic surgeon is another predictor of postmastectomy
BR, with patients from rural areas significantly less likely to
have reconstruction compared to their urban counterparts
(13,18-23). The asymmetric distribution of plastic surgeons
across the United States, with clusters in urban and
academic environments, creates an access challenge for
individuals living in rural areas who might benefit from
reconstructive surgical care (24).

While the relationship between geographical access and
whether or not a woman will undergo BR has been well-
studied, comparatively little is known about how travel
distance affects the quality of reconstruction or complication
rates. Our institution, a small academic medical center in
northern New England, routinely performs postmastectomy
BR for patients who live throughout a large geographical
area spanning Vermont and much of upstate New York. We
hypothesized that, compared to patients who live within
our hospital’s metropolitan area, patients traveling from
further away for BR would be at risk for delayed diagnosis
of post-operative complications, less frequent follow-up,
and aesthetically poorer long-term results. In this study,
we sought to determine whether greater travel distance
from home to the plastic surgery center was associated with
poorer BR outcomes. We present the following article in
accordance with the STROBE reporting checklist (available
at https://abs.amegroups.com/article/view/10.21037/abs-
22-32/rc).

Methods
Study design

We conducted a retrospective review of all patients who
underwent postmastectomy BR at the University of
Vermont Medical Center (UVMMC) from 2015 to 2019. A
total of 345 patients were identified via Current Procedural
Terminology (CPT) codes associated with alloplastic (i.e.,
implant-based) or autologous (i.e., using an individual’s own
tissue) forms of BR surgery. Patients were excluded if they
had not received an index (i.e., not revisionary) BR surgery
during the study period following a prior mastectomy
performed for cancer or risk of cancer. Of these patients,
291 had been followed for at least 180 days post-BR and
were included in the analysis. Data elements related to
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patient demographics, health characteristics, cancer type
and treatment, BR technique, and post-operative follow-up
were collected.

Patients were divided into two cohorts (Far and Not Far)
based on the location of their home zip code as recorded in
the electronic medical record. For all subjects, travel time
was calculated by measuring the time required to drive from
the center of their home zip code to UVMMC according
to Google Maps (Google, Mountain View, CA, USA). The
two cohorts were split at the median travel time across all
subjects; Not Far patients lived within 41 minutes of our
institution; Far patients lived more than 41 minutes away.
All plastic surgery facilities at our institution are located
within a two-mile radius of the main hospital. All driving
time estimates were retrieved without accounting for traffic,
which is not a major obstacle in our region. Driving time
was used instead of driving distance or Euclidian distance
because it more accurately represents the challenges our
patients navigate to reach our hospital; routes often include
ferries and/or small, low-speed roads.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by Institutional Review Board of The University
of Vermont and UVMMC (No. IRB00000485) and

individual consent for this retrospective analysis was waived.

Patient characteristics

Baseline characteristics and demographic variables retrieved
from the electronic chart consisted of age, body mass
index (BMI), medical comorbidities, smoking status, race,
insurance type, and home zip code. Factors related to breast
cancer and cancer treatment were recorded: American
Joint Committee on Cancer (AJCC) stage, BRCA gene
status, chemotherapy and radiation therapy schedule, and
mastectomy type. Relevant data pertaining to the BR was
also collected: timing (immediate vs. delayed), laterality, and
reconstruction type (alloplastic vs. autologous). Autologous
BR was further subdivided into free flap (muscle sparing
transverse rectus abdominis myocutaneous flap or deep
inferior epigastric artery perforator flap), other autologous
(latissimus dorsi or other local flap), or combination
autologous/alloplastic (local or free flap plus tissue expander
or implant for additional volume) reconstruction categories.

Study outcomes

This study aimed to measure associations between patient
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Figure 1 Histogram displaying the distribution of patients in
the study group according to driving time from home zip code
to our medical center. Blue line indicates the median travel time
(41 minutes). Patients to the left represent the Not Far cohort;
patients to the right represent the Far cohort.

geography and BR outcomes. These outcomes included
post-operative complications, follow-up timing and
frequency, and number of revision procedures. The post-
operative complications we queried for were seroma,
infection, hematoma, fat necrosis, and breast skin necrosis.
Hospital readmissions due to a complication of BR were
also noted. A follow-up was defined as a post-operative visit
at the plastic surgery clinic (located in close proximity to
the surgical center) for any reason, excluding appointments
solely scheduled for tissue expander filling.

Revision procedures encompassed surgical or non-
surgical interventions performed by a plastic surgeon for
the purpose of improving the aesthetic outcome of BR.
These procedures were: nipple-areola complex (NAC)
reconstruction, nipple and areola tattooing, fat grafting,
peri-incisional skin revision, scar revision, triamcinolone
injection, and symmetrizing operations performed on
the contralateral breast after an initial unilateral BR. For
analyses in which the outcome variable was related to
revision procedures, nipple-sparing mastectomy patients
were excluded, as NAC reconstruction and tattooing
comprised a significant fraction of all revision procedures.
Additionally, patients with less than 1.5 years of follow-up
were excluded from revision procedures analyses as the BR
process is commonly considered complete at two years after
the primary operation (25).
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Statistical analysis and maps

The Far and Not Far cohorts were first compared via
univariate analysis across a number of patient characteristics
and outcomes variables using a linear analysis of variance
(ANOVA) model for continuous variables and Pearson’s chi-
squared test for categorical variables. Multivariate analysis
was then performed to quantify the independent impact
of patient geography (whether a patient belonged to the
Far or Not Far cohort) on BR outcomes, relative to other
potentially explanatory variables. Effects on categorical
outcomes (e.g., any complication-related hospital
readmission) were expressed as odds ratios (ORs) and
95% confidence intervals (Cls) calculated using a logistic
regression model. Effects on continuous variable outcomes
(e.g., first follow-up delay, number of follow-ups, number of
revision procedures) were expressed as coefficients and 95%
CI of a linear regression model. Statistical significance was
set at P<0.05. All statistical analyses were performed using R
Statistical Software (Foundation for Statistical Computing,
Vienna, Austria).

Maps were generated using ArcGIS Pro 2.6.1
(Environmental Systems Research Institute, Redlands,
CA) on the WGS84 Web Mercator (Auxiliary Sphere)
coordinate system and 1:2,500,000 scale. Datasets were
added using ArcGIS World Geocoding Service with
individual zip codes as inputs. In very rare instances of
irretrievable data, missing elements were omitted from the
analysis altogether. Each dataset was then categorized into
relevant classes using the “Quantile” method. Data points
with identical zip codes were dispersed using “Disperse
Marker” tool with expanded dispersal pattern, 0.25 point
minimum spacing, and 1:2,000,000 reference scale as
parameters.

Results

A total of 291 women underwent postmastectomy BR at
UVMMC from 2015 to 2019 (Figure 1). The median travel
time was 41 minutes; 146 patients lived within a 41-minute
drive of the medical center (Not Far), 145 patients lived
further from our institution (Far) (Figure I). Eighty-five
patients lived within 20 minutes of UVMMC, four patients
traveled from more than 230 minutes away (Figures 1,2).
The Not Far and Far groups were statistically similar in
terms of average age, BMI, diabetes, and smoking status
(Table 1). More Stage I cancer was diagnosed compared
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Figure 2 Map displaying the geographic distribution of all patients who underwent postmastectomy breast reconstruction at our institution

during the study period. Star denotes the location of our medical center, in Burlington, VT, USA.

to Stage 0 cancer in Not Far patients and vice versa in Far
patients (P=0.016). Otherwise, there were no significant
differences between the groups in terms of breast cancer
treatment, mastectomy type, timing of reconstruction
following mastectomy, BR type (free flap vs. other
autologous wvs. alloplastic), or length of stay. Of the patients
studied, 97.3% were of white race, consistent with Vermont’s
94.2% white population as of 2019 (26). There were no
differences in terms of insurance providers between the
groups. There was no significant difference in the overall
length of follow-up between the Far and Not Far groups.
The minimum length of follow-up among all subjects was
181 days with an average period of over two years.

Greater travel time was associated with less prompt and
less frequent follow-up (Zable 2). There was a greater delay
in being seen at the plastic surgery clinic following hospital
discharge among patients who traveled from further away
(5.9£2.4 vs. 7.0+3.0, P=0.001; mean + SD, Not Far vs. Far).
On average, more days had elapsed between the diagnosis
of a BR complication and the previous follow-up visit in
patients who lived further away (6.8+£9.0 vs. 24.6+59.2,
P=0.014). Greater travel time was also associated with fewer
follow-up visits at six months post-op (9.8+4.4 vs. 8.53.6,
P=0.012) and at one year (13.7£5.9 vs. 11.8+5.3, P=0.004).
On multivariate linear regression analysis, being a Far
patient accounted for 2.13 (P=0.007) or 2.44 (P=0.070)
fewer follow-up visits within one year of alloplastic
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(R’=26%) or autologous (R’=38%) BR, respectively
(Tables 3,4). Only hospital readmission was consistently
associated with a greater number of follow-ups; having
private insurance did not have a significant effect.

Among women who had undergone non-nipple-sparing
mastectomy with at least 1.5 years of follow-up, Not Far
patients received more revision procedures compared to Far
patients following both autologous (2.00£1.39 vs. 1.74+1.48,
P=0.474) and alloplastic (1.27+1.10 vs. 0.47+0.83, P<0.001)
reconstruction (7zble 5). On multivariate regression analysis
(Table 6; R°=24%), compared to being Not Far, being a Far
patient independently accounted for an average of 0.64
fewer revision procedures (P<0.001). Among other tested
variables, only having an autologous BR (p=1.05, P<0.001)
was associated with a significant difference in the number of
revision procedures; having private insurance approached
statistical significance ($=0.35, P=0.055).

In general, the rates of BR complications were not
significantly different between the Not Far and Far groups
(Table 7). Among alloplastic BR patients, Not Far patients were
diagnosed with seroma more frequently (26.2% vs. 14.6%,
P=0.042). Otherwise, there were no statistically significant
differences in complication rates between the cohorts.

Discussion

Despite an abundance of evidence showing that BR is
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Characteristics Not Far (N=146) Far (N=145) Total (N=291) P

Age (years) 0.898
Mean (SD) 49.9 (10.5) 50.1 (11.5) 50.0 (11.0)

BMI (kg/m?) 0.034
Mean (SD) 27.3 (6.0) 28.8 (6.0) 28.0 (6.0)

Diabetes 0.098
Yes 4 (2.7%) 10 (6.9%) 14 (4.8%)
No 142 (97.3%) 135 (93.1%) 277 (95.2%)

Smoking status 0.924
Former 58 (39.7%) 58 (40.3%) 116 (40.0%)
Never 88 (60.3%) 86 (59.7%) 174 (60.0%)

AJCC stage 0.016
0 27 (21.8%) 43 (38.1%) 70 (29.5%)
| 58 (46.8%) 33 (29.2%) 91 (38.4%)
Il 32 (25.8%) 32 (28.3%) 64 (27.0%)
11l 7 (5.6%) 5 (4.4%) 12 (56.1%)

BRCA 0.273
No 120 (82.2%) 106 (74.6%) 226 (78.5%)
BRCA1 6 (4.1%) 10 (7.0%) 16 (5.6%)
BRCA2 20 (13.7%) 26 (18.3%) 46 (16.0%)

Chemotherapy 0.289
None 63 (43.2%) 75 (562.1%) 138 (47.6%)
Before reconstruction 47 (32.2%) 39 (27.1%) 86 (29.7%)
During or after reconstruction 20 (13.7%) 21 (14.6%) 41 (14.1%)
Both 16 (11.0%) 9 (6.3%) 25 (8.6%)

Radiation therapy 0.367
Before reconstruction 32 (21.9%) 35 (24.1%) 67 (23.1%)
During or after reconstruction 24 (16.4%) 23 (15.9%) 47 (16.2%)
Both 9 (6.2%) 3(2.1%) 12 (4.1%)

Mastectomy type 0.213
Partial 11 (7.5%) 19 (13.2%) 30 (10.4%)
Nipple sparing 16 (11.0%) 10 (6.9%) 26 (9.0%)

Skin sparing

Simple or radical

39 (26.9%)
79 (54.5%)

45 (31.3%)
70 (48.6%)

84 (29.1%)
149 (51.6%)

Table 1 (continued)

© Annals of Breast Surgery. All rights reserved.
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Characteristics Not Far (N=146)

Far (N=145) Total (N=291) P

Timing of reconstruction
Immediate 112 (76.7%)
Delayed 34 (23.3%)

Reconstruction type

Free flap 23 (15.8%)

Other autologous 8 (5.5%)

Combination autologous/alloplastic 8 (5.5%)

Alloplastic 107 (73.3%)
Race

White 141 (96.6%)

Asian 3 (2.1%)

Hispanic 1(0.7%)

Other 1(0.7%)
Insurance type

Private 108 (74.0%)

Medicaid 9 (6.2%)

Medicare 24 (16.4%)

Tricare 5 (3.4%)
Length of stay (days)

Mean (SD) 1.9 (1.7)
Length of follow up (days)

Mean 818

Range 367-1,826

0.593

115 (79.3%) 227 (78.0%)

30 (20.7%) 64 (22.0%)
0.475
33 (22.8%) 56 (19.2%)
9 (6.2%) 17 (5.8%)
7 (4.8%) 15 (5.2%)
96 (66.2%) 203 (69.8%)
0.343
142 (97.9%) 283 (97.3%)
0 (0.0%) 3 (1.0%)
2 (1.4%) 3 (1.0%)
1 (0.7%) 2 (0.7%)
0.407
110 (75.9%) 218 (74.9%)
11 (7.6%) 20 (6.9%)
23 (15.9%) 47 (16.2%)
1(0.7%) 6 (2.1%)
0.129
2.3 (2.1) 2.1(1.9)
0.871
827 823
181-1,790 181-1,826

BMI, body mass index; AJCC, American Joint Committee on Cancer.

beneficial to women who undergo oncologic mastectomy
(1-4), disparities in rates of reconstruction persist along
lines of race, insurance status, and geography (6,9-23,27).
Studies have shown that patients who live in rural areas,
and especially patients who live far from academic hospitals,
are significantly less likely to receive BR (20,23,27,28).
Our institution, the UVMMC, occupies a unique position
among plastic surgery providers, offering complex
microsurgical options to a largely rural patient population.
As a result, we are able to study plastic surgery-related
outcomes in a cohort that is split among the metropolitan
area surrounding our medical center, more rural parts of
Vermont, and the expansive Adirondack region of upstate

© Annals of Breast Surgery. All rights reserved.

New York. While the literature supports the significance
of multiple factors in influencing whether or not a patient
undergoes postmastectomy BR, comparatively little is
known about how those factors affect BR quality and safety.
To our knowledge, this is the first study assessing the impact
of patient geography on BR outcomes.

Of the 291 patients who underwent BR at our institution
from 2016 to 2019, half lived more than 41 minutes away
from our surgical center and plastic surgery clinic (7zble 1,
Figure 1). That Far cohort largely represented a group of
patients who traveled from rural Vermont or upstate New
York to reach our medical center (Figure 2). While the Not
Far group included 85 patients who lived within 20 minutes

Ann Breast Surg 2023;7:34 | https://dx.doi.org/10.21037/abs-22-32
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Table 2 Follow-up timing and frequency
Variables Not Far (N=146), mean (SD) Far (N=145), mean (SD) P value
Days between discharge and first follow-up 5.9 (2.4) 7.0 (3.0) 0.001
Days between diagnosis of first complication and 6.8 (9.0) 24.6 (59.2) 0.014
previous follow-up
Days between diagnosis of first complication and most 31.1 (89.5) 50.4 (89.0) 0.222
recent hospital discharge
Outpatient follow-up visits within 6 months of surgery 9.8 (4.4) 8.5 (3.6) 0.012
Outpatient follow-up visits within 1 year of surgery 13.7 (5.9) 11.8 (5.3) 0.004

Table 3 Multivariate analysis of effects on the number of outpatient follow-up visits at one-year post-op among alloplastic breast reconstruction

patients
Outpatient follow-ups in 1 year (alloplastic)
Variables
Coefficient 95% ClI P

Far vs. Not Far -2.13 -3.67 to -0.60 0.007
Age 0.00 -0.07 to 0.07 0.974
Length of stay 0.51 -0.23t0 1.24 0.174
Chemotherapy -0.36 -2.14t0 1.42 0.693
Radiation -0.27 -2.13to0 1.60 0.776
Hospital readmission 5.00 3.39 to0 6.61 <0.001
Returns for revision procedures 0.78 0.01 to 1.56 0.048
Private insurance 1.77 0.08 to 3.47 0.041

Observations: 178. R*/R? adjusted: 26.0%/22.5%. Cl, confidence interval.

Table 4 Multivariate analysis of effects on the number of outpatient follow-up visits at one-year post-op among autologous breast reconstruction

patients
Outpatient follow-ups in 1 year (autologous)
Variables
Coefficient 95% ClI P

Far vs. Not Far -2.44 -5.09to 0.21 0.070
Age 0.07 -0.06 to 0.20 0.313
Length of stay 0.72 0.17to 1.27 0.011
Chemotherapy 0.20 -2.92 t0 3.31 0.901
Radiation 4.02 0.84t0 7.19 0.014
Hospital readmission 5.17 2.40t07.94 <0.001
Returns for revision procedures 0.60 -0.29t0 1.48 0.184
Private insurance 2.54 —-0.52 t0 5.59 0.102

Observations: 73. R¥/R? adjusted: 37.6%/29.8%. Cl, confidence interval.

© Annals of Breast Surgery. All rights reserved.
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of our hospital, patients in the Far cohort sometimes
traveled from more than three hours away, presenting
an obvious challenge to attending post-operative visits.
Indeed, our analysis showed that greater travel distance was
associated with a longer delay between hospital discharge
and the first follow-up appointment; there was also a longer
span between the diagnosis of a first complication and
the previous outpatient visit in that group (1zble 2). Non-
infectious complications of both autologous and alloplastic
BR most commonly occur at 2 to 15 days following surgery,
highlighting the clinical importance of prompt follow-
up after hospital discharge (29). Additionally, a lack of
appropriately frequent follow-up after BR may result in
the progression of minor complications (e.g., cellulitis,
epidermolysis) to more serious ones (e.g., implant infection,
mastectomy flap necrosis) in the absence of evaluation
by a plastic surgeon. Although there were few significant
differences in the incidence of complications between the

Table 5 Number of revision procedures per-patient among non-
nipple-sparing mastectomy patients

Not Far (N=119) Far (N=116) P

Reconstruction type

Autologous (N=70) 0.474

Mean (SD) 2.00 (1.39) 1.74 (1.48)

Alloplastic (N=114) <0.001

Mean (SD) 1.27 (1.10) 0.47 (0.83)

Annals of Breast Surgery, 2023

two groups (Zable 7), we hypothesize that there were more
undiagnosed minor complications in Far patients, who were
seen less frequently overall (Table 2). This idea is supported
by the finding that significantly more seromas were
diagnosed in Not Far alloplastic BR patients vs. Far. Future
analysis should evaluate the severity of BR complications in
addition to incidence.

Compared to patients in the Not Far cohort, Far patients
received approximately 0.8 fewer revision procedures
for alloplastic BR performed after non-nipple-sparing
mastectomy (Zable 5). BR is commonly considered by plastic
surgeons to be a multi-stage process, requiring operations
subsequent to the primary procedure to achieve a good
aesthetic result (30-32). In our analysis, patient geography
(being Far vs. being Not Far) and type of reconstruction
(autologous vs. alloplastic) had, by far, the most significant
effects on the number of revision procedures patients
received (Table 6). Otherwise, only bilaterality of the
reconstruction was also associated with a (less) significant
effect. These associations were isolated among other
factors that included age, BMI, diabetes, radiation therapy,
hospital readmission, and insurance type. While previous
studies have shown that women receive an average of two
to three revision procedures following BR (25,31,33), the
Far cohort in our study received only 1.74 or 0.47 revisions
after autologous or alloplastic reconstruction, respectively
(Table 5). There are several potential explanations for the
relative lack of revision procedures received by Far patients:

Table 6 Multivariate analysis of effects on the number of revision procedures undergone by non-nipple-sparing mastectomy patients

Returns for revision procedures

Variables
Coefficient 95% ClI P

Far vs. Not Far -0.64 -0.95 to -0.33 <0.001
Age 0.01 -0.01 to 0.02 0.353
BMI 0.01 -0.01 to 0.04 0.320
Diabetes -0.36 -1.03 to 0.31 0.287
Radiation -0.19 -0.51t00.13 0.251
Bilaterality 0.32 0.00 to 0.64 0.047
Autologous reconstruction 1.05 0.70to 1.41 <0.001
Hospital readmission -0.16 -0.50t0 0.18 0.356
Private insurance 0.35 —-0.01t0 0.71 0.055

Observations: 207. R*/R® adjusted: 24.1%/20.6%. BMI, body mass index; Cl, confidence interval.

© Annals of Breast Surgery. All rights reserved.
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Table 7 Incidences of complications
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Reconstruction type Complication Not Far (N=146) Far (N=145) P
Autologous (N=88) Length of stay (days), 3.6 (2.2) 4.2 (2.5) 0.216
mean (SD)
Seroma 8 (20.5%) 10 (20.4%) 0.990
Infection 7 (17.9%) 11 (22.4%) 0.603
Hematoma 2 (5.1%) 4 (8.3%) 0.557
Fat necrosis 6 (15.4%) 4 (8.2%) 0.289
Breast skin necrosis 4 (10.3%) 11 (22.4%) 0.131
Complication-related 7(17.9%) 15 (30.6%) 0.173
hospital readmission
Alloplastic (N=202) Length of stay (days), 1.3 (1.0) 1.3 (0.9) 0.700
mean (SD)
Seroma 28 (26.2%) 14 (14.6%) 0.042
Infection 21 (19.6%) 14 (14.6%) 0.342
Hematoma 10 (9.3%) 7 (7.3%) 0.598
Fat necrosis 7 (6.5%) 4 (4.2%) 0.455
Breast skin necrosis 19 (17.8%) 19 (19.8%) 0.711
Complication-related 23 (21.5%) 28 (29.2%) 0.208

hospital readmission

more remote patients were seen less frequently in follow-up,
and may have, therefore, been offered revision less often;
Far patients may also have been less interested in minor
aesthetic improvements that would require significant
travel. Future studies will attempt to further characterize the
specific motivations underlying this observed divergence;
regardless, our results show that geographical access was
likely a major contributor to the disparity in number of
revision procedures received by patients in our two cohorts.

Few studies have sought to identify sources of disparity
in relation to BR revision procedures. Odom er al. studied
the relationship between NAC reconstruction and payor
and found no correlation between number of revisions
and insurance type, a result our analysis supports (33). Orr
and colleagues, meanwhile, found that Caucasian race was
predictive of a greater numbers of revisions (34). Our results
add travel distance to the list of factors that may impact the
probability of attaining a satisfactory BR result. Evidence
that post-BR revisions have significant impact on breast
satisfaction and psychosocial well-being underscores the
importance of identifying factors that affect the receipt of
revision procedures (35-37). While much of the published

research on the topic of BR disparities has focused on
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whether or not patients receive reconstruction at all, this
study implies that variables like travel distance continue to
affect outcomes even after patients enter the BR pathway.
The plastic surgeons at our institution are well-aware
of the geographic and logistical challenges many of our
patients face and elicit information about living situation,
access to transportation, and reconstructive goals as part
of the pre-operative planning process. Our emphasis on
providing noninferior care to more remote patients is
evidenced by this study’s lack of significant differences
in reconstruction timing (immediate vs. delayed) and
type (autologous vs. alloplastic) seen in other studies on
geographical access challenges (13,19,27,28). Moreover,
disparities in follow-up frequency and number of revision
procedures may result from a combination of subconscious
surgeon biases and intentional patient decisions. We
acknowledge that the relationships between distance,
follow-up attendance and timing, complication rates, and
revision procedures are likely multidirectional and nuanced
beyond the detail included in this study. Still, we suggest
that, especially when approaching patient populations
dispersed across large geographical areas, plastic surgeons
emphasize the importance of follow-up especially during
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periods of high risk for complications (2 to 15 days post-
operation) and at any sign of infection. Additionally,
surgeons should explain the multi-stage nature of BR and
the travel implications for patients who live far away and
desire an optimal aesthetic result.

Finally, while other studies have suggested increasing
the number of plastic surgeons operating in rural areas
(19,20,23), we would further advocate for increased
utilization of telemedicine, which has been shown to be
an effective method for improving post-operative care
following microsurgical procedures among patients who
live far from major medical centers (38). As access to
high-fidelity video conferencing technology has become
more widespread in the wake of the coronavirus 2019
(COVID-19) pandemic, plastic surgeons should increasingly
use telemedicine to discuss common complaints following
surgery and collaborate with patients on next steps (39).
Telemedicine was not utilized by our surgeons during the
study period, but has been rapidly implemented since then
with positive feedback from patients. Though not an ideal
replacement for many in-person clinic visits, telemedicine
offers a convenient way for patients to communicate with
their surgeons without traveling over long distances (40,41).
Future studies will re-examine the impact of geographical
access on BR outcomes to determine whether the wide
adoption of telemedicine has alleviated any of the disparities
found in our pre-COVID-19 analysis.

Our study has some limitations. It was a retrospective
review including multiple surgeons and inherent biases are
unavoidable. The racial homogeneity of our population
is an advantage in terms of isolating geography as an
independent variable but limits the direct applicability
of our results to some other environments. Additionally,
the lack of an insurance-type effect on BR outcomes may
be partly attributable to the relatively generous public
insurance policies that exist in Vermont. While our patient
population faces travel challenges specific to northern
New England (such as low-speed roads and frequently
inclement weather), the lack of traffic in our region may
limit the generalizability of our findings to plastic surgery
centers serving patients in similarly rural catchment
areas. Though the cohorts in our study were defined by
driving time (instead of linear distance) to account for
certain geographical obstacles, the collection of additional
information could better characterize the travel challenges
encountered by some of our patients. Future, prospective
studies should collect data on access to transportation and
social support as key factors in determining a patient’s ability

© Annals of Breast Surgery. All rights reserved.
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to travel for plastic surgery care. Although the majority of
BR complications occur in the early post-operative period,
our six-month follow-up inclusion criterion is insufficient
to reliably capture all possible adverse events (eg, capsular
contracture, delayed seroma) which can occur many years
after surgery. Finally, while many studies, including ours,
take partly for granted the notion that groups who receive
more revision procedures have better aesthetic results, this
is an assumption that should be validated. Future studies
will include patient-reported outcomes to evaluate how
satisfaction with BR varies according to patient geography
and whether satisfaction is associated with the quantity of
revision procedures among these patients.

Conclusions

This study builds upon previous research demonstrating
that travel distance is an independent predictor for whether
or not a patient will undergo postmastectomy BR. Here, we
show that patients who overcome geographical challenges
to have BR with a plastic surgeon are seen in follow-up
less promptly and less frequently after surgery and receive
fewer revision procedures compared to more local patients.
Plastic surgeons should be aware of these associations
and take travel into account when educating patients on
expectations for follow-up and revision procedures. Future
studies will seek to determine whether the wide adoption
of telemedicine after 2019 has helped to alleviate any of the
disparities identified here.
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