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Blaine Berger, Katherine Pouns, Shelby Holt, Alan Dackiw, Sarah Oltmann, David 
Fetzer, Yee Seng Ng, Andrew Jamieson, Sarimar Agosto Salgado, Ana Islam, Sarah 
Mitchell, Fiemu Nwariaku 
 
Presenter: Ankeeta Mehta, MD, University of Texas Southwestern Medical Center 
 
Background: Surgical excision is the single most effective intervention to accomplish 
cure in differentiated thyroid cancer. Preoperative sonographic (US) staging could 
improve operative planning. The Thyroid Imaging Reporting and Data System (ACR TI-
RADS) was created to assess cancer risk within thyroid nodules. We sought to 
determine if TI-RADS scores correlate with the extent of thyroid cancer. 
 
Objective: Determine if the ACR TI-RADS score correlates with the stage and extent of 
thyroid cancer. 
 
Method: In this retrospective cohort study, we reviewed the records of patients with 
histologically confirmed differentiated thyroid cancer (excluding medullary thyroid 
cancer) after thyroidectomy between August 2018 and March 2020.  We analyzed 
demographic data, US reports including TI-RADS scores, and histology. We developed 
software code using Python, to automatically calculate prognostic scores, MACIS and 
AGES. These were then correlated to the TI-RADS score using Spearman and Pearson 
coefficients.  Comparisons between groups was performed using the t-test. 
 
Results: 280 patients were identified.  160 patients were excluded for inadequate US 
reports or unavailable data, leaving a final group of 120 patients for analysis.  
Demographics showed 30 males and 90 females, with a mean age of 50.4 +/- years 
(range 18 to 87). Papillary thyroid cancer was the most frequent subtype. TI-RADS 
scores were as follows: TI-RADS 1 (n=1), TI-RADS 2 (n = 0) TI-RADS 3 (n= 16), TI-
RADS 4 (n = 43), TI-RADS 5 (n = 60). The distribution of high-risk tumors, AGES >4 
and MACIS >7 were 28% and 6% respectively. Lymphovascular involvement was 
present in 30 (30%) of patients. There was strong correlation between high-risk AGES 
and high-risk MACIS scores (r = 0.83). Tumors with lymphovascular invasion 
demonstrated higher TI-RADS scores compared to tumors without invasion (4.57 vs. 
4.34). However, this difference did not reach statistical significance (p =0.07). Similarly, 
TI-RADS scores for high risk MACIS vs. low risk MACIS were 4.6 vs. 4.3, p = 0.2, and 
high vs. low-risk AGES were 4.3 vs. 4.3, p = 0.4. Although the numbers of MACIS high 
risk tumors were small, this subgroup demonstrated strong correlation with higher TI-
RADS scores by Spearman coefficient analysis (0.8). 
 
Conclusion: We demonstrated strong correlation between high risk MACIS and AGES 
scoring systems. Higher TI-RADS scores in malignant thyroid nodules may reflect 
lympohvascular invasion in thyroid cancers. 
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ASSESSING THE BARRIERS OF CARE THAT DELAY GASTRIC CANCER 
DIAGNOSIS 
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C. Wang MD, Matthew R. Porembka MD 
 
Presenter: Michelle Ju, MD, University of Texas Southwestern Medical Center 
 
Background: Gastric cancer is frequently diagnosed at an advanced stage when 
symptoms occur. Previous studies have suggested that symptomatic cancer patients 
often experience delays in diagnosis (DD). However, DD of gastric cancer within the US 
and etiology of those delays is not well understood. 
 
Objective: Our study aims to quantify the proportion of gastric cancer patients 
experiencing DD and contributing barriers of care. 
 
Method: We conducted a single institution retrospective review of gastric cancer 
patients treated between 2015-2020. We calculated the “opportunity window” as the 
number of days elapsed between the date of first report of symptom onset and the date 
of diagnosis. Patients with an opportunity window of >90 days were classified as having 
DD and were categorized into one of the following barriers of care: access, provider 
knowledge/skills, and patient compliance. Chi-square tests were used to analyze 
categorical differences between groups with and without delays in diagnosis. Non-
pooled t-tests were used to compare differences in group means. 
 
Results: We identified 231 patients of whom 50 (22%) had DD. Among patients with 
DD, the mean opportunity window was 241 days compared with 29 days in the non-
delayed group (p<0.0001). The median number of visits for patients with DD was 2 (IQR 
1-3). The most common barrier of care faced was gaps in provider knowledge/skills 
(42%), followed by access to care (36%) and patient compliance (22%). Only 6% of 
patients who experienced delays reported abdominal pain alone, with the remaining 
94% of patients all reporting at least one or more other symptoms of obstruction, 
gastrointestinal bleeding, or weight loss. 
 
Conclusion: Patients often face lengthy delays in gastric cancer diagnosis which 
frequently arise from healthcare system factors such as access barriers or gaps in 
provider knowledge/skills. Understanding concerning alarm symptoms and addressing 
identified barriers will expedite patient diagnosis and are prime opportunities to improve 
outcomes for gastric cancer patients. 
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MD, Cherry Abdou, MD, Deborah Farr, MD, James Huth, MD, Edward Clifford, MD, A. 
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Background: There are known disparities in healthcare and having a breast cancer 
diagnosis is no exception. 
 
Objective: In this study, we examine common disparity factors in patients undergoing 
neoadjuvant chemotherapy (NAC), to determine if any factor affects the final surgery 
these patients go on to have. 
 
Method: Using a retrospectively constructed database, 530 patients with breast cancer 
who underwent NAC were identified between 1998 and 2017. These patients were 
treated in either a county hospital or university private hospital; all managed by medical 
school faculty surgeons. Disparity covariates including surgeon gender, hospital setting, 
age at diagnosis, race, primary language, comorbidities, and insurance status were 
analyzed against type of breast surgery and reconstruction decision as endpoints. Also 
analyzed was whether or not the patient was offered breast conserving therapy (BCT), 
and their ultimate decision. 
 
Results: 335 patients underwent total mastectomy (TM) and 194 underwent partial 
mastectomy (PM). Better imaging and clinical response to NAC preoperatively was 
associated with PM on univariate analysis (p<0.001, p<0.005), and having a genetic 
mutation identified preoperatively correlated to TM more often than PM (p<0.005).  
Surgeon recommendation of BCT was associated with more PM than TM on both uni- 
and multivariate analyses (p<0.001). No significance was found in final surgery type 
when analyzing race, primary language, age at diagnosis, county versus private 
hospital, or surgeon gender. Immediate reconstruction was more likely to be performed 
in the private hospital setting, at a younger age, and in patients with private insurance 
(p<0.05). 
 
Conclusion: The surgeon’s recommendation for breast conserving surgery was a 
significant predictor of the final type of breast surgery, and not influenced by any 
disparity factor. Patients offered partial mastectomy tended to accept, across all groups. 
The decision for immediate reconstruction was influenced by disparity factors, but 
interestingly, no difference was found in type of final breast surgery between any 
disparity factor, translating to equal treatment across all groups. 
 



 

 

Table 1: Significant factors affecting final surgery 
               Covariate Univariate Multivariate 
 N PM (%)* TM (%)* P value OR 95% CI P value 
Total pts  
Imaging response to NAC 
    None / progression 
    Complete response 
    Calcifications only 
    Less than 50% reduction 
    More than 50% reduction 
Clinical response to NAC 
    None 
    Complete 
    Improvement 
Genetic mutation 
    No 
    Yes 
Recommended for BCT 
    No 
    Yes 

529 
 

67 
91 
32 
93 

122 
 

68 
180 
186 

 
162 
58 

 
202 
263 

36.7 
 

17.9 
58.2 
37.5 
44.1 
43.4 

 
29.4 
50.0 
36.0 

 
37.7 
17.2 

 
5.4 
64.6 

63.3 
 

82.1 
41.8 
62.5 
55.9 
56.6 

 
70.6 
50.0 
64.0 

 
62.3 
82.8 

 
94.6 
35.4 

- 
 
<0.001 

 
 

 
 
 

0.003 
 
 
 

0.004 
 
 
<0.001 

- 
- 
- 
- 
- 
- 
- 
 
- 
- 
- 
 
- 
- 

 
- 

0.024 

- 
- 
- 
- 
- 
- 
- 
 
- 
- 
- 
 
- 
- 

 
- 

(0.012,0.046) 

- 
- 
- 
- 
- 
- 
- 
 
- 
- 
- 
 
- 
- 

 
<0.001 

 N No Recon. (%) Immed. Recon.(%) P value OR 95% CI P value 
Age at diagnosis 
Insurance type 
    None 
    Medicare/Medicaid 
    Parkland Health plus 
    Private 
Hospital 
    County hospital 
    University private hospital 

485 
 

94 
110 
58 

206 
 

211 
274 

50+/-10ǂ 
 

87.2 
78.2 
91.4 
56.8 

 
88.6 
60.9 

45+/-10ǂ 
 

12.8 
21.8 
8.6 
43.2 

 
11.4 
39.1 

<0.001 
 
<0.001 

 
 
 

 
<0.001 

0.943 
 

- 
2.235 
0.850 
3.452 

 
- 

2.889 

(0.920,0.966) 
 

- 
(0.090,5.102) 
(0.269,2.683) 
(1.647,7.231) 
 

- 
(1.578,5.291) 

<0.001 
 
0.001 

 
 
 

 
<0.001 

* Percentage of total N in each treatment category are reported in table. ǂ Age reported as Age range, not percentage. 
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RATES AND FACTORS ASSOCIATED WITH PREVENTABLE ADVERSE EVENTS 
AFTER CYTOREDUCTIVE SURGERY AND HYPERTHERMIC INTRAPERITONEAL 
CHEMOTHERAPY 
Akshat M. Patel, Rodrigo Alterio, Kevin Li, Mathew Porembka, Mathew Augustine, John 
Mansour, Adam Yopp, Herbert Zeh, Sam Wang, Patricio M. Polanco. 
 
Presenter: Akshat Patel, BA, University of Texas Southwestern Medical Center 
 
Background: Previous reports have shown that preventable adverse events (AEs) 
occur in approximately 13% of complex oncologic surgeries. Cytoreductive surgery with 
hyperthermic intraperitoneal chemotherapy (CRS/HIPEC) is an invasive procedure 
associated with postoperative morbidity, yet, there is lack of data regarding hospital-
level AEs. Our study aims to assess the rates and patient/hospital-factors associated 
with preventable AEs in patients undergoing CRS/HIPEC. 
 
Objective: To describe the rates and factors associated with preventable AEs in 
patients undergoing CRS/HIPEC. 
 
Method: We queried the HCUP-National Inpatient Sample to identify patients 
undergoing CRS/HIPEC (2004-2013). Patient safety indicators (PSIs) were used to 
identify preventable AEs. PSIs are standardized indicators that identify unintended 
hospital-acquired AEs (AHRQ). Uni- and multi-variable analysis (MVA) using 
generalized linear mixed models were used to describe associations of PSIs with 
patient and hospital characteristics. 
 
Results: We identified 993 patients that underwent CRS/HIPEC. Of these, 319 (32.1%) 
reported one or more PSIs. Large and medium bed-size hospitals were associated with 
higher PSI rates than small (31.3% and 44.5%, respectively, vs. 22.2%, p<0.001). 
Medicare patients had a higher PSI rate than Medicaid, private insurance, or self-pay 
(41% vs. 28.2%, 30.4%, and 21.1%, respectively, p=0.003). Patients ≥65yo had a 
higher likelihood of having PSIs (39.7% vs. 29.9%, p=0.006). Higher Charlson 
comorbidity index (CCI) ≥3 (36.3%) or CCI 1-2 (32.3%) had higher PSI rate when 
compared to CCI 0 (21.9%, p<0.001). Sex, race, hospital teaching status, and hospital 
procedure volume were not significant predictors of ≥1PSI. In MVA adjusting for hospital 
clustering, age, CCI, bed-size, and location, CCI≥3 remained associated with a higher 
likelihood of having PSI (OR: 1.763, 95%CI:1.19-2.62, p=0.005, see Figure 1). 
 
Conclusion: This is the first study reporting national rates of preventable AEs for 
CRS/HIPEC using PSIs. CRS/HIPEC have more than twice the likelihood of having AEs 
when compared to previously reported rates for major oncological surgeries. 
Preventable AEs were strongly associated with patient comorbidities but not with 
specific hospital factors. 
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ANALYSIS OF THE EFFECT OF HOSPITAL BY-PASS IN TREATMENT 
UTILIZATION AND SURVIVAL FOR COLON CANCER PATIENTS 
Justin Yan, BS; Hong Zhu, PhD, Jingsheng Yan, PhD; Matthew Augustine, MD, PhD; 
Matthew Porembka, MD; Sam Wang, MD; John Mansour, MD; Herbert J. Zeh, MD; 
Adam Yopp, MD; Patricio M. Polanco, MD. 

Presenter: JUSTIN YAN, BA, University of Texas Southwestern Medical Center 

Background: Previous research suggested that the hospital by-pass (HB) effect has a 
net positive effect on patient overall survival for certain malignancies. There is a lack of 
data regarding the effect of HB on colon cancer (CC). Our aim was to examine the 
effect of HB on treatment utilization and survival in patients with CC. 

Objective: We aim to assess the hospital bypass effect on treatment utilization and 
survival in patients with colon cancer. 

Method: Patients with localized and regional colon cancer (CC) were identified in the 
Texas Cancer Registry-Database (1995-2016). Clinicopathological data, hospital 
factors, and receipt of optimal treatment and overall survival (OS) were compared 
between hospital bypass (HB, bypassing closest hospital) and non-hospital bypass 
(NHB, going to closest hospital) cohorts determined by geospatial analysis 
(latitude/longitude data). Multivariable analysis was performed to determine factors 
associated with increased probability of hospital bypass. 

Results: We identified 43,557 patients with localized (L) and regional (R) CC. HB 
patients were more likely to be younger than 50 (L: 7.7% vs 6.1%, p<0.001, R: 12.2% 
vs. 8.7%, p<0.001), on private insurance (L: 22.9% vs 18.8, p<0.001, R: 23.6% vs. 
18.9%, p<0.001), low poverty index (0-5%) (L: 17.2% vs. 12.1%, p<0.001, R: 16.9% vs. 
12.0%, p<0.001) and to be treated at ACS-CoC accredited hospitals (L: 60.4% vs 
30.8%, p<0.001, R: 61.5% vs. 31.4%, p<0.001) compared to the NHB group. In 
multivariable analysis, HB status was associated with a higher 5 year overall survival (L: 
71.2% vs. 68.4%, p=0.021, R: 56.2% vs. 52.2%, p=0.005) and higher optimal treatment 
for regional colon cancer (67.0% vs. 64.7%, p=0.008). Other factors associated with 
higher 5 year overall survival include <50 age (L: HR: 0.201, CI: 0.173-0.234, p<0.001) 
(R: HR: 0.404, CI: 0.368-0.444, p<0.001), private insurance (reference value, p<0.001), 
low poverty index (reference value, p<0.001) and treatment at ACS-CoC accredited 
hospitals (R: 0.942, CI: 0.902-0.985, p=0.008). 

Conclusion: Colon cancer patients that bypass their local hospital are more likely to be 
younger, on private insurance and treated in ACS-CoC accredited hospitals. HB is 
associated with increased 5 year survival in patients and increased receipt of optimal 
treatment for regional colon cancer. This may be due to associated protective factors of 
younger age, private insurance, low poverty index, and treatment at ACS-CoC 
accredited hospitals. 
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IMPACT OF COMPLICATIONS AFTER CYTOREDUCTIVE SURGERY WITH 
HYPERTHERMIC INTRAPERITONEAL CHEMOTHERAPY ON HOSPITAL COSTS 
Akshat M. Patel, Hong Zhu, Rodrigo Alterio, Kevin Li,  Sam Wang, Herbert J. Zeh, 
Patricio M. Polanco 

Presenter: Akshat Patel, BA, University of Texas Southwestern Medical Center 

Background: Cytoreductive surgery with hyperthermic intraperitoneal chemotherapy 
(CRS/HIPEC) is an invasive procedure used to treat selective peritoneal malignancies. 
Despite high reported rates of postoperative morbidity, little is known regarding the 
impact of complications on hospital-costs (HC) for CRS/HIPEC procedures. 

Objective: To assess the impact of complications on costs to the hospital in 
CRS/HIPEC. 

Method: We queried the HCUP-National Inpatient Sample to identify patients 
undergoing CRS/HIPEC between 2004 and 2013. HC was compared among patients 
with no complications (NC), minor (MiC) and major complications (MaC). Univariable 
analysis and multivariable generalized linear mixed models were used to describe 
associations of HC with patient and hospital characteristics. 

Results: Of 993 patients that underwent CRS/HIPEC 428 (44.9%), 547 (55.1%) and 
284 (28.6%) reported NC, MiC, and MaC respectively.  
Patients with MaC had a significantly higher HC  when compared with NC and MiC 
group ($48,930 vs $37,120 vs $30,094, respectively, p<0.001). See Figure 1. Large and 
medium bed-size hospitals were associated with higher median costs than small ones 
($35,803 and $31,072, respectively, vs. $28,345, p=0.005). Urban hospitals also had 
higher HC when compared to rural ($33,845 vs. $25,707, p=0.051). Race, payer status, 
hospital teaching status, and hospital location were not significant predictors of elevated 
HC. 
In multivariable analysis adjusting for age, Charlson comorbidity Index (CCI), length of 
stay (LOS), number of procedures/patient (NPP), bed-size, and location, MaC and MiC 
were associated with a significantly higher cost (14.7% and 6.1% more expensive, 
respectively, both p=0.001) when compared to the NC group. The adjusted mean cost 
for a patient with a MaC was $34,899 (95% CI: $28,846-$42,222), with a MiC was 
$32,574 (95% CI: $26,931-$39,400), and the adjusted mean for a patient without a 
complication was $30,691 (95% CI: $25,373-$37,124). LOS, NPP and CCI were also 
associated with increased adjusted costs (all p<0.001). 

Conclusion: We report the first adjusted hospital-cost analysis of complications after 
CRS/HIPEC using a major national database. As expected, postoperative complications 
have a significant impact on HC. MaC is associated with an overall increase in HC of 
over 60% in comparison with NC. When adjusted for CCI, LOS, and NPP, the increase 
of HC with MiC and MaC was 6% and 15% respectively. 
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RE-DEFINING HIGH-VOLUME GASTRIC CANCER CENTERS: THE IMPACT OF 
OPERATIVE VOLUME ON SURGICAL OUTCOMES 
Michelle R. Ju MD, James-Michael Blackwell, Herbert J. Zeh III MD, Adam C. Yopp MD, 
Sam C. Wang MD, Matthew R. Porembka MD 
 
Presenter: Michelle Ju, MD, University of Texas Southwestern Medical Center 
 
Background: Performance of technically complex surgery at high-volume (HV) centers 
is associated with improved outcomes. 
 
Objective: The aim of this study was to assess whether hospital gastrectomy volume is 
associated with surgical outcomes, and what threshold of case volume meaningfully 
impacts surgical outcomes. 
 
Method: We conducted a retrospective review of adult NCDB patients with gastric 
adenocarcinoma undergoing gastrectomy between 2004-2015. A multivariable Cox 
proportional hazards model with restricted cubic splines was used to examine the 
association of annual hospital gastrectomy volume and overall survival. Bootstrap 
simulation was used to estimate the cut-point corresponding to maximum change in log 
hazard ratio. Hospitals were divided into HV (≥17 cases/year) and low volume (LV, <17 
cases/year) groups. We examined the relationship between volume groups and 
adequate nodal exam, R0 resection, unplanned readmission, and 30- and 90-day 
mortality. 
 
Results: Our cohort consisted of 29,559 patients (7.8% treated at HV center). 
Treatment at a HV center was associated with an increased likelihood of adequate 
nodal examination (OR 2.12, 95% CI 1.94-2.32) and R0 resection among patients with 
cardia tumors (OR 1.42, 95% CI 1.07-1.88). Patients treated at HV centers had 
decreased thirty- and ninety-day postoperative mortality (OR 0.64, 95% CI 0.48-0.86 
and OR 0.69, 95% CI 0.56-0.84; respectively). 
 
Conclusion: Treatment at a HV gastrectomy center is associated with improved 
surgical outcomes. Our study identified 17 cases/year as a clinically meaningful 
distinction between HV and LV centers. This definition of a HV center should be 
considered when evaluating regionalization of gastric cancer care to improve patient 
outcomes. 
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SENTINEL LYMPH NODE BIOPSY IN PROPHYLACTIC MASTECTOMY-LESS IS 
MORE 
Heidi Emrani MD, Cinthya Lowder MD, Anastasia Drobysheva MD, Yasmeen Butt MD, 
Edward Clifford MD, Deborah Farr MD, James Huth MD, Rachel Wooldridge MD, A. 
Marilyn Leitch MD, Sunati Sahoo MD, Carissia Calvo MD 
 
Presenter: Heidi Emrani, MD, University of Texas Southwestern Medical Center 
 
Background: National trends show rising rates of contralateral prophylactic 
mastectomy (CPM), despite lack of evidence for improved overall survival in patients 
with concurrent or a prior history of breast cancer. The detection rate of occult 
carcinoma in prophylactic mastectomy is statistically low, thus routine sentinel lymph 
node biopsy (SLNB) in the prophylactic side is questionable and carries associated 
risks. 
 
Objective: This study aims to examine the rate of occult carcinoma in prophylactic 
mastectomies, the role of preoperative breast magnetic resonance imaging (MRI) to 
detect mammographically occult malignancy in the prophylactic side, the rate of 
metastasis to prophylactic sentinel nodes, and complications of SLNB procedure on the 
prophylactic side. 
 
Method: Retrospective analysis of 300 women who underwent CPM or bilateral 
prophylactic mastectomy (BPM) between 2011 and 2014 were identified from an 
institutional pathology database. Demographics, indications for prophylactic 
mastectomy, availability of preoperative MRI, pathologic results for the prophylactic 
breast and sentinel lymph nodes, and postoperative axillary complications were 
analyzed. 
 
Results: A total of 333 prophylactic mastectomies was performed in 300 women with a 
median age of 49 years. CPM was performed in 267 patients (89%) and BPM in 33 
patients (11%). Only 10% of all patients had a known BRCA1 or BRCA2 mutation.  All 
patients who underwent BPM had genetic mutations or significantly elevated lifetime 
risks for breast cancer. Majority of prophylactic mastectomy (PM) specimens (76%) 
revealed benign findings. Occult carcinoma was identified in only 5% (n=15) of the PM 
specimens: 7 were invasive carcinoma, 8 were ductal carcinoma in situ. Preoperative 
MRI detected focally suspicious lesions in only 2 of the 15 patients who were found to 
have occult carcinoma. 
Prophylactic SLNB was performed in 270 (90%) of PM. Intraoperative pathologic 
evaluation was performed in 62% (n=187) of cases, none of which were positive.  This 
correlated with final permanent section in all except one case where prophylactic SLNB 
contained cross metastatic carcinoma from the index cancer. None of the remaining 
patients, including patients with occult carcinoma had metastasis to prophylactic 
sentinel nodes. Prophylactic SLNB related complications developed in 7% of patients 
(n=22), ranging from post-operative axillary hematoma or seroma, 
neuralgia/paresthesia, upper extremity weakness/decreased range of motion, to 
lymphedema. The lymphedema rate was 4% (n=11), constituting 50% of total reported 
complications. 



 
Conclusion: Avoiding unnecessary surgery leads to lower healthcare costs, better 
resource utilization, decreased operative time and complications.  Appropriate 
counseling of patients by surgeons regarding the low probability of occult malignancy in 
the PM and the potential complications of SLNB is paramount in reducing the number of 
women who undergo SLNB with PM. 
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THE IMPACT OF HOSPITAL CHARACTERISTICS ON GUIDELINE  CONCORDANT 
CARE AND SURVIVAL IN PATIENTS WITH PANCREATIC CANCER 
Murimwa, Gilbert; Yan, Jingsheng; Zhu, Hong; Porembka, Matthew R; Augustine, 
Matthew; Wang, Sam; Mansour, John; Zeh, Herbert; Yopp, Adam; Polanco, Patricio 

Presenter: Gilbert Murimwa, MD, University of Texas Southwestern Medical Center 

Background: Pancreatic ductal adenocarcinoma (PDAC) is a malignancy that requires 
multidisciplinary care, complex surgical interventions and high-level cancer care. 
Evidence suggests that PDAC patients may benefit from regionalization of care 
however there isn’t definitive data to characterize the ideal hospital setting that delivers 
the best outcomes. 

Objective: Our study aims to compare the significance of several hospital 
characteristics on guideline concordant care (GCC)as well as survival in patients treated 
for PDAC. 

Method: The Texas Cancer Registry dataset was queried for all PDAC patients treated 
from 2005 to 2017. Clinical-pathological data, treatment characteristics, and survival 
data were correlated with independently abstracted hospital characteristics including: 
NIH designation (NIH-D), high-volume centers (HV-C, defined as > 20 pancreatic 
resections a year), safety-net hospital status (SNH), and American College of Surgeons 
Commission on Cancer Accreditation (ACS). Impact of combinations of these hospital 
designations were also studied. Univariate- and covariate-adjusted multivariate- logistic 
regression analysis (MVA) were used to define associations with GCC (based on NCCN 
recommendations). 

Results: Of 17,070 patients included in our study, 19% were treated in NIH-D, 72% 
were ACS accredited, 34% were HVC, and 34% at SNH. 10% of patients had localized 
disease by SEER criteria, 4% had regional disease to lymph nodes, 31% had regional 
disease (locally advanced), and 55% had distant disease. Only 43% of patients treated 
received GCC. For all patients with PDAC, NCI-D had the strongest positive impact on 
survival in MVA (HR .71, p <.001), followed by HVC (HR .88, p< .001), and ACS ( HR 
.87, P<.001). Similar pattern was found in surgically resected patients where NCI-D (HR 
.75,p<.001), HVC (HR .84, p< .001) and ACS (HR .85, p< .005) again conferred a 
survival benefit.  As expected, GCC was associated with survival benefit in all patients 
(HR .75, CI .687 - .808, p<.001) as well as surgically resected patients (HR .74,p<.001). 
SEER Staging (p<.001), NCI-D(OR 1.61, p< .001), HV-C (OR 1.14, p<.001), and SNS 
(OR .86,p< .001) were all found to increase the likelihood of GCC but when looking at 
surgically resected patients only NCI designation correlated (OR 1.654,p<.001). 
Patients treated at hospital with combined designations: NCI-D+ACS, NCI-
D+ACS+HVC and even SNH+NCI-D+ACS+HVC were associated with higher chances 
of GCC and significantly decreased survival (p<0.001). 



Conclusion: As expected, GCC for PDAC patients is associated with improved 
survival. PDAC patients treated at NCI-D, HV-C and ACS accredited hospitals, have a 
significant higher likelihood of receiving GCC resulting in marked improvement on 
survival. NCI-D is the most relevant hospital characteristic associated with better 
treatment utilization and survival. 
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ESOPHAGECTOMY IN OCTOGENARIANS: IS IT AT A COST? 
Sujata Ojha, BSc, Muhammad Darwish, MBBS, Annie Benzie, MD, Houssam Osman, 
MD FACS, Edward Cho, MD FACS, John Jay, MD FACS, D. Rohan Jeyarajah, MD 
FACS 
 
Presenter: Sujata Ojha, BS, Methodist Richardson Medical Center 
 
Background: Surgical intervention in the geriatric population has a higher risk of 
perioperative complication and mortality due to frailty, comorbidities, and lack of 
compensatory physiologic reserve. Despite the advancements in surgical methods and 
techniques, esophagectomy is still considered a complex operation associated with 
significant morbidity and mortality. Esophagectomy in the elderly has increased due to 
our aging population. The role of esophagectomy in the octogenarian has been poorly 
investigated and many of these elderly patients are with-held surgery. 
 
Objective: The purpose of this study is to analyze the outcomes of esophagectomies 
for esophageal cancer in patients 80 years of age or older and compare with patients 
less than 80 years of age in order to address if esophagectomy is a safe treatment 
option in the elderly population. 
 
Method: 145 esophagectomies performed for esophageal cancer between 2012 and 
2020 were retrospectively reviewed in this IRB approved study. Surgical outcomes such 
as estimated blood loss (EBL), complication rate, Clavien-Dindo score, length of stay 
(LOS), and mortality rates were compared. 
 
Results: Among 145 esophagectomies, 138 patients were <80 years old (range 23-79) 
and were 85.5% male while 7 were ≥80 years old (range 80-87) and 71.4% male. 
80.4% received neoadjuvant therapy in the <80 group and 42.9% in the ≥80 group. The 
overall complications rates were 69.6% in the <80 group and 85.7% in the ≥80 group. 
Most complications (65.6%) in the <80 group were a Clavien-Dindo 1 or 2.  
Complications in the ≥80 group were a Clavien-Dindo 4a (50.0%), 4b (16.7%), and 3a 
(16.7%). There were 2/138 (1.45%) mortalities in the <80 category and 1/7 (14.29%) 
mortality in the >80 group (p-value 0.056; RR 7.5). Furthermore, the mean LOS in the 
hospital was 11.5 days for the <80 group and 22.1 days for the ≥80 group (p-value 
0.0001). The mean EBL was 308.6 mL in the <80 group and 1050 mL in the ≥80 group 
(p-value 0.0005). 
 
Conclusion: This is a novel study that demonstrated that esophagectomy can be 
performed safely in the octogenarian. This comes at a cost with increased morbidity and 
mortality. This data was suggest that esophagectomy can be offered selectively to older 
patients with clear expectations and planning for a protracted post-operative course. 
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POST OPERATIVE DAY ONE LEUKOCYTOSIS PREDICTS PANCREATIC FISTULA 
AFTER PANCREATICODUODENECTOMY 
M Darwish, P McLaren, Z Rahman, D Jeyarajah 
 
Presenter: Patrick McLaren, MD, Methodist Richardson Medical Center 
 
Background: Several factors have been reported to be predictive of post 
pancreaticoduodenectomy (PD) pancreatic leak and fistula. Since pancreatic fistula (PF) 
is an important determinant of postoperative morbidity and mortality, determinants of PF 
and early identification are essential in the ongoing initiative to decrease post-operative 
morbidity and mortality after PD. 
 
Objective: The purpose of this study is to evaluate if leukocytosis in the early post-
operative period can predict length of stay (LOS) and development of post PD 
pancreatic fistula (PF). 
 
Method: IRB approval was obtained for this study. Data from all PDs performed in our 
institution between 2015 and 2020 were retrospectively collected and analyzed. 
Patients were divided into groups with WBC <15 x 109/L and WBC >15 x 109/L on post-
operative day (POD) 1. Leak rates and LOS were compared between these two groups. 
PF was defined as a POD5 drain amylase level three times the upper limit of serum 
amylase (>345 U/L). 
 
Results: A total of 326 PDs were included in the analysis. 52.1% were female and 
47.9% were male. Average age was 63.8 years. Eighty-six patients were in the high 
WBC group on POD1 and 240 in the low WBC group. The high WBC group mean LOS 
was 12.3 days (range 4 - 46 days) compared to 11.0 days (range 4 - 58 days) in the low 
WBC group. Among the elevated WBC group 30.2% developed a pancreatic fistula, 
compared to 18.3% in the low WBC group. In the elevated WBC group pancreatic 
fistulas were classified as grade A (12/26; 46.2%), grade B (11/26; 42.3%), and grade C 
(3/26; 11.5). Similarly, in the low group, fistulas were classified as A (21/44; 47.7%), 
grade B (19/44; 43.2%), and grade C (4/44; 9.1%). 
 
Conclusion: Our study shows that a WBC level greater than 15 x 109/L on POD1 
correlates with an increase in PF risk by up to 11.9% and an average increase in LOS 
by 1.3 days. Based on these results, a high WBC level in the early post-operative period 
may be predictive of development of post PD pancreatic fistula and increased LOS. 
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THE CLINICAL IMPACT OF THE GUIDELINE FOR MULTIPANEL GENETIC 
TESTING BY COLLABORATIVE GROUP OF THE AMERICAS ON INHERITED 
COLORECTAL CANCER ON CURRENT PRACTICE: A SINGLE TERTIARY 
MEDICAL CENTER EXPERIENCE. 
Hanjoo Lee, Luke Hansen, Trevor Borris, Kelly Johnson, Sarah Stringfield, Katerina 
Wells 
 
Presenter: Hanjoo Lee, MD, Baylor University Medical Center 
 
Background: Approximately 35% of CRCs have some genetic basis and hereditary 
syndromes account for 5% of CRCs. Recently, the Collaborative Group of the Americas 
on Inherited Colorectal Cancer (CGA-ICC) released a guideline to address indications 
and methods of genetic testing. Institutional practice of referral to genetic counseling 
and testing is variable. The National Accreditation Program for Rectal Cancer is a 
recent initiative aimed at mandating standards for quality care of patients with rectal 
cancer. Consideration should be given to future standards that address genetic 
concerns as part of the comprehensive care of the rectal cancer patient. 
 
Objective: The aim of the study is to determine the impact of the CGA-ICC guideline on 
the current practice of genetic counseling for rectal cancer patients at our institution. 
 
Method: The institutional rectal cancer registry was retrospectively queried for patients 
with pathologic diagnosis of rectal adenocarcinoma between January 2018 and August 
2020. Chart abstraction was performed to assess for indications for genetic testing and 
to determine the rate of genetic referrals, genetic testing and testing outcomes. 
Descriptive statistics were used to characterize this patient group and multivariate 
logistic regression was performed to identify any associated factors for compliance. 
 
Results: 145 patients underwent evaluation for rectal cancer. 127 patients (88%) had 
complete set of data to determine the criteria for genetic testing. 54 patients were 
female and 73 were male with an average age of 65 (range 28 -100). Of these, 29 
patients (23%) met at least one criterion for referral. 11 patients (38%) who met a 
criterion received a referral to genetic counseling. Of these, 5 patients (45%) underwent 
multi-panel genetic testing including Invitae, MyRisk, and CustomNext. The results of 
genetic testing identified one patient and his sister with MLH1 mutations and one patient 
with MUTYH mutation. 4 patients did not show up to genetic counseling, one patient 
declined further testing, and one patient was lost to follow up. Multivariate logistic 
regression found no significant predictors of compliance with genetic counseling referral 
with regard to age, sex, ethnicity, or insurance type. 
 
Conclusion: In our experience, 23% of patients with rectal cancer meet criteria for 
referral to genetic counseling; however only 9% are actually referred. This is in line with 
previous reporting of dismal adherence rates to guideline-based genetics referral. 
Through the efforts of our institutional rectal tumor board under the guidance of the 
NAPRC, we have implemented case review by genetic counseling for all presented 
cases in an effort to increase referrals. We expect this prospective experience will guide 
additional standards through the NAPRC to address genetic concerns. 
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FEASIBILITY OF AN INSTITUTIONAL-DRIVEN PROTOCOL FOR SURVEILLANCE 
OF RECTAL CANCER AMONG “WATCH AND WAIT” PATIENTS 
Adatee Okonkwo, Katerina Wells 
 
Presenter: Adatee Okonkwo, MD, Baylor University Medical Center 
 
Background: Following preoperative chemoradiotherapy, a significant proportion of 
patients may demonstrate evidence of a complete clinical response. This has raised the 
possibility that select patients may be managed with a non-operative, watch and wait 
approach, avoiding the morbidity of surgery. However, “watch and wait” is limited to 
specialty centers and surveillance protocols amongst studies and institutions are varied. 
 
Objective: The aim of this study is to evaluate the efficacy of an institution-driven 
surveillance protocol which includes physical exam with digital rectal exam, laboratory 
studies, flexible sigmoidoscopy and MRI at 3-6-month intervals. 
 
Method: This is a retrospective review of all patients with rectal cancer, who were 
selected for a watch and wait approach with a complete clinical response after 
chemoradiotherapy between 2016 and 2020 at a tertiary center. Primary outcomes 
include local regrowth. Secondary endpoints include need for salvage therapy, with or 
without sphincter preservation and adherence to institutional protocol for surveillance.  
Patients with synchronous colon cancer, inflammatory bowel disease and those 
managed nonoperatively without curative intent were excluded. 
 
Results: Twenty patients were identified between January 2017-May 2020. The 
majority of patients had low rectal tumors (14 patients, 70%). The majority of patients 
(90%) received long-course chemoradiation in combination with systemic 
chemotherapy. The mean length of total neoadjuvant therapy was 5.5 months (range 3-
7 months). Three patients (15%) declined additional chemotherapy following 
chemoradiation. The median length of follow up was 14 months.  
 
Twelve patients (60%) fully adhered to the institutional protocol for surveillance. Lack of 
adherence was due to omission of flexible sigmoidoscopy (6 patients, 30%) and MRI 
imaging (2 patients, 10%).  Rigid proctoscopy was performed in lieu of endoscopy in 
two patients.  
 
Local regrowth occurred in 1 patient which was identified on MRI one year after initial 
diagnosis.  Two patients required additional surgery, one underwent low anterior 
resection for treatment of regrowth and the other had subsequent transanal excision for 
diagnostic purposes without pathologic evidence of regrowth. There were no mortalities. 
 
Conclusion: A watch and wait approach is oncologically safe while avoiding the 
associated morbidity of more radical operative approaches. The results of this study 
support the feasibility of this approach with good adherence to an institution-driven 
surveillance protocol although use of flexible sigmoidoscopy for mucosal assessment 
was underutilized. Although local regrowth was identified in one patient, this was 
appropriately managed with salvage therapy. 
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HEPATECTOMY, RADIOFREQUENCY ABLATION, AND OTHER LIVER DIRECTED 
THERAPIES FOR TREATMENT OF BREAST CANCER LIVER METASTASIS: A 
SYSTEMATIC REVIEW 
Kevin Rivera; Kimberly Washington, MD; Dhiresh Rohan Jeyarajah, MD 
 
Presenter: Kevin Rivera, MS, TCU-UNTHSC School of Medicine 
 
Background: The liver is the second most common site of breast cancer metastasis. 
Liver directed therapies including hepatic resection, ablation (RFA), transarterial chemo- 
and radio-embolization (TACE/TARE), and hepatic arterial infusion (HAI) have been 
scarcely researched for breast cancer liver metastasis (BCLM). 
 
Objective: The purpose of this review is to present the known body of literature on 
these therapies for BCLM. 
 
Method: A systematic review was performed with pre-specified search terms using 
PubMed, MEDLINE, EMBASE, and Cochrane Review resulting in 9,957 results. After 
review of abstracts and application of exclusion criteria, 51 studies were included in this 
review. 
 
Results: Hepatic resection afforded the longest median overall survival (mOS) and 5-
year survival (45 mo, 41%) across 23 studies. RFA was presented in 6 studies with 
pooled mOS and 5-year survival of 38 mo and 11-33%. Disease burden and tumor size 
was lower amongst hepatic resection and RFA patients. TACE was presented in 8 
studies with pooled mOS and 1-year survival of 19.6 mo and 32-88.8%. TARE was 
presented in 10 studies with pooled mOS and 1-year survival of 11.5 mo and 34.5-86%. 
TACE and TARE populations were selected for chemoresistant, unresectable disease. 
Hepatic arterial infusion was presented in 5 studies with pooled mOS of 11.3 months. 
 
Conclusion: Although further studies are necessary to delineate appropriate usage of 
liver directed therapies in BCLM, small studies suggest hepatic resection and RFA, in 
well selected patients, can result in prolonged survival. Longitudinal studies with larger 
cohorts are warranted to further investigate the effectiveness of each modality. 
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GASTRIC LINITIS PLASTICA: CLINICAL CHARACTERISTICS AND OUTCOMES 
FROM THE NATIONAL CANCER DATABASE 
Adil Ayub, Alexander Perez, Douglas Tyler, Vicki Klimberg 
 
Presenter: Adil Ayub, MD, University of Texas Medical Branch - Galveston 
 
Background: Gastric linitis plastica (LP) are rare tumors with limited data. We sought to 
investigate the clinical characteristics and outcomes utilizing a national database. 
 
Objective: We sought to investigate the clinical characteristics and outcomes utilizing a 
national database. 
 
Method: The National Cancer Database (NCDB) was reviewed for linitis plastica of the 
stomach from 2004 to 2017. Kaplan-Meier analysis and Cox proportional hazards model 
were utilized to evaluate overall survival and predictors of survival. 
 
Results: Out of 222,488 gastric cancer cases, 896 patients with histologically confirmed 
primary gastric LP were included. Patients were predominantly white (78.5%), female 
(51.9%), and presented at advanced stage III/IV disease (45%).  369 (41.2%) patients 
underwent surgical resection, 520 (58.0%) received chemotherapy and 158 (17.6%) 
received radiation therapy. Mean OS (overall survival) of the entire cohort was 16.9 
months with 1-year and 5-year OS rates of 33% and 5%, respectively. Mean OS for the 
patients receiving surgery with chemotherapy and/or radiation, surgery alone, 
chemotherapy and/or radiotherapy alone, and no treatment was 28.4, 17.1, 12.3 and, 
8.1 months, respectively (P< 0.001). On multivariate cox-regression analysis, advanced-
stage disease (stage IV) (P<0.001), no surgical resection (P<0.001), and no receipt of 
chemotherapy (P<0.001) were associated with increased hazards of death. Age at 
diagnosis, comorbidity score, tumor grade, and receipt of radiation therapy did not affect 
survival in the multivariate model. Over time, the proportion of patients receiving 
surgical resection (30.7% from 48.3%) and radiation therapy decreased (13.8% from 
20.6%) and the use of chemotherapy increased (63.9% from 54.8%). 
 
Conclusion: Gastric LP is associated with a poor prognosis. Multimodal therapy 
including surgical resection and systemic therapy seems to provide the best long-term 
outcomes. 
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IDENTIFYING THE RELATIONSHIP BETWEEN RACE, SOCIOECONOMIC STATUS 
AND STAGE AT PRESENTATION IN PATIENTS WITH RECTAL CANCER IN TEXAS 
Jeremiah Alexander, Cole Holan, Charlotte Heron, Gail Eckhardt, M.D, Kimberly Brown, 
M.D., FACS 
 
Presenter: Cody Cowley, University of Texas at Austin Dell 
 
Background: Colorectal cancer (CRC) is the third most common cause of cancer 
mortality in America, with a recent increase in incidence. Advanced stage at 
presentation is a significant factor contributing to mortality. While race and 
socioeconomic status (SES) are associated with stage, the independent influence of 
these factors is unclear and the interventions addressing each are distinct. This study 
aims to assess disparities in stage at presentation of rectal cancer by both race and 
SES in the Texas Cancer Registry (TCR). Our goal was to compare the incidence of 
rectal cancer in Texas among different races and SES and to analyze the relationship 
between race, SES and stage at presentation. 
 
Objective: To identify the relationship and possible discrepancies between race, 
socioeconomic status and stage at presentation in patients with rectal cancer in Texas. 
 
Method: We conducted a retrospective cohort study using the TCR Limited Use 
Dataset 2012-2016. A descriptive analysis was performed for stage at presentation by 
race and SES, with a chi-squared test of independence analysis to assess the 
distribution of stage at presentation and the interaction between these two factors. 
 
Results: Analysis of the TCR data revealed cancer stage at presentation correlates to 
poverty index, with patients in lower SES groups presenting with later stage rectal 
cancer (p<0.05). Race (Non-Hispanic Black, Non-Hispanic White, Hispanic, and Other) 
and stage at presentation are also correlated (p<0.05). Black patients are more likely to 
present with Stage IV rectal cancer than Non-Hispanic Whites or Hispanic patients. 
 
Conclusion: Significant differences exist in presenting stage of rectal cancer across 
races when using SES as the controlling variable, with Black patients more likely to 
present with Stage IV disease when compared to Non-Hispanic Whites and Hispanics. 
Lower SES independently correlated with a later stage at presentation of rectal cancer. 
These differences suggest interventions to improve access to care and to understand 
unique characteristics of rectal cancer biology in different racial groups are needed to 
reduce disparities in stage at presentation and mortality. 
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Table 1. Percentages of stage at presentation of CRC by poverty index 
Stage 0-5% 5-10% 10-20% 20-100% 
Stage 0 3.02% 3.60% 3.06% 3.42% 
Stage 1 20.56% 18.63% 17.98% 17.36% 
Stage 2 13.91% 14.18% 13.90% 14.04% 
Stage 3 19.84% 18.88% 17.45% 15.90% 
Stage 4 12.69% 12.67% 14.47% 15.17% 
Stage Unknown 29.98% 32.04% 33.14% 34.11% 
 

Table 2. Percentages of stage at presentation of CRC by race 

Stage 
Non-hispanic 

White Hispanic 
Non-hispanic 

Black Other 
Stage 0 3.51% 2.69% 3.43% 2.43% 
Stage 1 19.21% 16.13% 18.14% 19.83% 
Stage 2 14.22% 14.13% 12.81% 13.22% 
Stage 3 17.45% 18.65% 16.42% 19.13% 
Stage 4 13.04% 15.57% 16.42% 12.87% 
Stage Unknown 32.57% 32.83% 32.78% 32.52% 
 
 
Table 3. Comparison of poverty index and race against stage  
 p-value 

Poverty Index v. Stage <0.05 
Race v. Stage <0.05 

 
 
Table 4. Race v. Stage, Poverty Index Controlled  

Poverty Index p-value 
0-5% 0.10 
5-10% 0.40 

10-20% <0.05 
20-100% <0.05 

  
Table 5. Poverty Index v. Stage, Race Controlled  

Race p-value 
Non-Hispanic White <0.05 

Hispanic 0.26 
Non-Hispanic Black <0.05 

Other <0.05 
 



 
Trends in Multimodality Therapy for Locally Advanced Esophageal and 
Gastroesophageal Junction Cancer 
William R Lightle MD, Jorge Portuondo MD, Nader N Massarweh MD MPH 
 
Presenter: William Lightle, MD, Baylor College of Medicine 
 
Background: Neoadjuvant chemoradiotherapy is recommended by national treatment 
guidelines as the preferred multimodality therapy (MMT) for the management of patients 
with resectable, locally advanced esophageal or gastroesophageal junction (GEJ) cancer.  
However, patient- and hospital-level trends in the utilization of various MMT approaches as 
well as the association between hospital practice pattern and patient survival have not been 
well-characterized. 
 
Objective: To evaluate the association between patient- and hospital-level adequate 
multimodality therapy (MMT) achievement for resected locally advanced esophageal and 
gastroesophageal junction cancer. 
 
Method: National cohort study of 11,620 patients with resected, locally advanced 
esophageal and GEJ cancer (i.e.: >cT2 and/or cN+) treated at 1023 hospitals within the 
National Cancer Database (2006 - 2015).  Patients were categorized as receiving surgery 
alone, upfront surgery followed by any form of adjuvant therapy, neoadjuvant 
chemoradiotherapy, or neoadjuvant chemotherapy.  Because neoadjuvant 
chemoradiotherapy is endorsed by national guidelines as the preferred MMT approach, 
hospitals were categorized as high utilizers based on the proportion of patients treated 
(neoadjuvant chemoradiotherapy for >75% of patients). Hospitals were also categorized as 
high MMT utilizers (any MMT for >75% of patients).  The association between treatment 
approach, hospital practice pattern, and overall risk of death was evaluated using 
multivariable cox shared frailty modeling. 
 
Results: Overall, 12.9% of patients were treated with surgery only, 10.9% with upfront 
surgery and adjuvant therapy, 68.7% with neoadjuvant chemoradiotherapy, and 7.5% with 
neoadjuvant chemotherapy.  During the study period, the proportion of patients receiving 
neoadjuvant chemoradiotherapy (66.5% in 2006 vs 78.3% in 2015; trend test, p=0.02) 
significantly increased, while surgery alone (15.2% vs 7.0%; trend test, p=0.02) and surgery 
followed by adjuvant therapy (13.3% vs 7.6%; trend test, p=0.01) significantly decreased.  
Mean hospital-level utilization rates of the various treatment approaches were unchanged 
over the study period.  Relative to patients treated with surgery alone, those treated with 
neoadjuvant chemotherapy had a lower risk of death (Hazard Ratio [HR] 0.86, 95% 
Confidence Interval [0.76-0.98]).  By comparison, neoadjuvant chemoradiotherapy (HR 
1.12, 95% [1.03-1.22]) was associated with a significantly increased risk of death.  Upfront 
surgery followed by adjuvant therapy was not associated with risk of death.  Care at high 
neoadjuvant chemoradiotherapy utilizing hospitals and high MMT utilizing hospitals was not 
associated with risk of death. 
 
Conclusion: Although neoadjuvant chemoradiotherapy is recommended for patients with 
esophageal and GEJ cancer, one in five patients are still treated with upfront surgery.  
Furthermore, in the context of our current findings and ongoing uncertainty about whether 
neoadjuvant chemoradiotherapy should be the preferred MMT approach, further studies are 
needed to define the optimal MMT approach for patients with locally advanced esophageal 
and GEJ cancer.\ 
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THE 21-GENE RECURRENCE SCORE AND CHEMOTHERAPY USE IN NODE 
POSITIVE INVASIVE LOBULAR CARCINOMA PATIENTS: AN NCDB ANALYSIS 
Roi Weiser, MD; Efstathia Polychronopoulou, MSc; Yong-fang Kuo, PhD; V Suzanne 
Klimberg, MD, PhD, MSHCT, FACS 
 
Presenter: Roi Weiser, MD, University of Texas Medical Branch - Galveston 
 
Background: Invasive lobular carcinoma (ILC) is traditionally considered to have less 
of a response to chemotherapy. Though Oncotype recurrence score (RS) has been 
used as a tool to distinguish high risk patients that would benefit from chemotherapy, 
some studies have questioned its relevance ILC patients. 
 
Objective: We sought to better characterize the potential use of RS in identifying 
subgroups of high risk ILC patients who would benefit from chemotherapy. 
 
Method: The National Cancer Database was used to identify 3,505 women with stage I-
III, T1-T3, N1, hormone receptor-positive (HR+), human epidermal growth factor 
receptor 2-negative (HER2-) ILC between 2010 and 2016, with an available RS. A 
similar cohort of 20,928 invasive ductal carcinoma (IDC) patients was identified for 
comparison. Univariate analyses were used to identify variables correlating with 
chemotherapy use and 5-year survival. Kaplan Meier method was used to calculate 5-
year survival. Subgroup analysis according to RS was performed to discern patients in 
whom the use of adjuvant chemotherapy correlated with better survival. 
 
Results: The mean age of ILC patients was 60.9 (±10.4) and of IDC patients 59.5 
(±11.0). ILC patients had larger tumors, with lower grade, more involved lymph nodes, 
and received more mastectomies compared to IDC patients. Fewer ILC patients 
received chemotherapy compared to IDC patients (28.5% vs. 34.9%, p<.0001). ILC 
patients had a lower mean RS of 15.3 (±6.7) compared to IDC patients (17.1±10.1, 
p<.0001), as well as a lower percentage of high RS (>25) patients (5.9% vs. 14.7%, 
p<.0001 respectively). Among high RS patients with ILC 66.7% received chemotherapy 
compared to 79.4% of high RS IDC patients. A statistically significant association was 
found between chemotherapy use and improved 5-year survival in high RS ILC patients, 
with an absolute survival advantage of 11.8%, comparable to similar patients with IDC 
(16.2%). Intermediate RS (12-25) ILC and IDC patients demonstrated a more modest, 
but still statistically significant association between chemotherapy use and survival of 
4.9% and 3.0%, respectively (Figure 1). 
 
Conclusion: Patients with ILC and 1-3 positive lymph nodes tend to present with a 
lower RS compared to IDC patients. Clinicians seem to treat even high RS ILC patients 
less often with chemotherapy compared to IDC patients. Nevertheless, our data show a 
clear association between survival benefit and chemotherapy use in high, and even 
intermediate, RS ILC patients. This benefit should be taken into account when 
considering adjuvant chemotherapy in intermediate and high RS ILC patients. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  




