High Tide Raises All Boats: Esophagectomy Outcomes for Low Volume Surgeons in High Volume Centers
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INTRODUCTION

« Esophagealcancer is the 8t'mostcommonincidentcancer worldwide and the 5t
leading cause ofcanceramong paients aged40-5 yearsin the United States .1

» Esophagectomy,a sugical procedurethatentails removing the majority ofthe
esophagus andreconstructing mostcommonly with a gasfric conduit,is the
standard ofcare freatmentfor earlyto locallyadvanced esophaged cancerand
end-stage benign esophageal disease.

* Over the pastdecade, higher hospital preccedurevolumehas served asa marker
ofhealthcare quality for esophagectomy2 Although surgeon vdume effects are
unclear.

We sought to answer the question do surgeons with low esophagectomy case
(LVS; <7 phagectomies/y ) operating at high volume hospitds
(HVH; 213lyear) exhibit patientoutcomes comparable to high volume
surgeons (HVS; 27/year)?

Hypothesis:Hospital esophagectomyvolune hasa greatereffecton incidenceof
mortality and postoperative complicatonsthan surgean esghagectomy vdume.

METHODS

NY and FL State Inpatient Database (2007-2013)
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FIGURE1. Inclusion criteria lowchart
High VolHosp (2 13 esolfyr) vs Low Vol Hosp (<13 esolyr)2
High Vol Surg (2 7 esolyr) vs Low Vol Surg (<7 esolyr)3
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FIGURE 2. Number ofhigh volume hospitals (HVH) and low volume
hospitals (LVH) performing esophagectomies. A greater proportion
(84%- 89%) of hospitals in New York and Florida (2007-2013)
performed <13 esophagectomies/year.

LVS <7 esophagectomies annually ®HVS 27 esophagectomies annually
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FIGURE3. Distribution oflow esophagectomy volume surgems
(LVS) and high esophagectomy volume surgeors (HVS) atlow
volume hospitals (LVH) and high volume hospitals (HVH) performing
esophagectomies.AtLVH,80%-92% of surgeons were LVS. At

Low Volume Hospital High Volume Hospital

N=2126 N=3896
Lvs HVS Lvs HVS
(86.7%)  (13.3%) p (26.3%)  (73.7%) p
Age (years)* 64.2:11.3 61.7+11.4 <0.001 62.6+12.1 63.2+11.3 0215
Male Sex 72.1% 71.4% 0.813 71.5% 76.5% 0.001
Race 0.310 <0.001
White 67.8% 67.8% 72.1% 84.8%
Black 10% 7.4% 5.6% 2.7%
Other 22.3% 24.7% 22.3% 12.5%
Comorbidity+ 3(24) 2(1-4) 0015 2(13) 2(13) 0.106
1° CA Diagnosis 91% 91.5% 0773  90.8% 93.8%  0.001

* values represent mean + SD
+ values represent median [interquartile range]

TABLE1.Clinicalcharacteristics of patients undergoing esophagectomy atlow
and high volume hospitals. Patients were predominantly male and white with a
primary cancer diagnosis. Although patients at low volume hospitals were
primarily treated by low volume surgeons (LVS) and patients at high volume
hospitals were primarily treated by high volume surgeons (HVS),there was
an approximate equalproportion of patients treated by LVSand HVS (48%,
52% respectively).

HVHvs LVH HVSvsLVS

OR p OR p
Death 0.48 0.004 1.00 1.000
PLOS 0.76 0.021 0.81 0.250
Pulmonary Complications 1.00 1.000 0.77 0.070
Cardiac Complications 0.92 1.000 1.23 0.382
Gastrointestinal Complications 0.97 1.000 0.65 0.035
Hematologic Complications 0.66 0.002 0.81 0.690
Infectious Complications 0.91 1.000 0.83 1.000
Neurologic and Other Complications 0.90 1.000 0.96 1.000

PLOS = prolonged length of stay (=14 days)

TABLE2.Postoperative outcomes in patients undergoing esophagectomy. High
volume hospitals (HVH) were asscciated with greater than 50%decreasein the
odds ofmortality and 15% reduced odds ofincidentprolongedlength ofstay > 14
days (PLOS) compared to low volume hospitals (LVH). Other than gastrointestina

) ) ) ) ) ) o HVH,21% - 31% of surg performing tomes were ’:ompllcatmns, surgeon volume hafi no effef:t o_nthe_odds for !'nortalny, T
We used generalized linear mixed modeling andadjusted for patientcharacteristics LVS. incidence of PLOS and postoperative complications irrespective of whether
(sex,race,sumofElixhauser comorbidites+,age),year,and hos pital State. the surgery was performedata HVH or LVH . I32Research Program
Bonferronicorrection was performedto accountfor multiple testing. NY and FL data Nicholas Kenyon,M.D.MAS.
(vere used as those states had both surgeon and hospital data. JAR VAN Y, \Connie Koog

Surgeons with low esophagectomy case volumes operating at high
volume hospitals exhibit patient outcomes comparable to high
volume surgeons.

Hospital volume is a modifiable risk factor associated with reduced
mortality in patients undergoing elective esophagectomies.

Surgeon volume did notaffectmortality, incidence of PLOS, or
complications

These results suggestthatsurgical hospital environmert rather than
individual surgeon experience, has the mostimpacton patientoutcomes.

These results should be considered in the continued debate on allocation
of healthcare resources, quality assessmentand centralization of
surgeries to improve outcomes after esophagectomy.

Esophagectomy is a less-commonlyperformed, high risksurgery and
directmeasurementofmortality and morbidity is notstatistically reliable
for policy decisions.

Hospital volume is a useful substitute for measurementofsurgical qudity
and allows for selective referral of patients to high-performing hospitals.
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