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Achieving a textbook outcome is associated with increased overall 
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Background Results Results

Conclusion + Implications

The aim of this study is to calculate rate of TO, examine its 
association with overall and disease-free survival, and determine 

the most important component variables in TO using data of 
patients undergoing esophagectomy at a high-volume US 

institution.  

 The complex task of evaluating quality of care in 
patients undergoing esophagectomy is plagued by 
an overwhelming number of and variation in 
quality-of-care indicators. 

 In 2017, the Dutch Upper Gastrointestinal Cancer 
Audit, created a novel composite metric, textbook 
outcome (TO), to describe the ideal operation and 
perioperative course. Their definition was 
comprised of a set of short-term surgical outcome 
measures used for gastric and esophageal cancer 
operations.2

 The introduction of a standardized 
metric makes it easier for patients 
to make informed decisions about 
their care, for providers to evaluate 
their own performance, for centers 
to design effective quality 
improvement initiatives, and for 
regulatory bodies to optimize care 
on a national level. 

Definition of Textbook Outcome
1. R0 Resection
2. Adequate lymph node assessment
3. No severe postoperative 
complications
4. No ICU readmission 
5. Non-outlier LOS
6. No reintervention 
7. Completion of stage appropriate 
multimodal therapy*
8. No 30-day readmission 

 This study analyzed data from an institutional 
database of all esophagectomies performed 
for esophageal cancer at Brigham and 
Women’s Hospital. Patients were followed up 
until January 2022. 

 Adult patients with a primary esophageal 
malignancy from January 1, 2005 through 
December 31, 2020 were included. 

Methods

TO Variable
2005-2009        
(n = 224)

2010-2014       
(n = 386)

2015-2020       
(n = 525)

p value

R0 Resection 216 (96.4) 372 (96.4) 508 (96.8) 0.943
Adequate lymph node assessment 127 (56.7) 278 (72.0) 404 (77.0) <.001

No severe postoperative complications 150 (67.0) 291 (75.4) 381 (72.6) 0.076
No ICU readmission 212 (94.6) 370 (95.9) 507 (96.6) 0.473

Non-outlier LOS 191 (85.3) 341 (88.3) 486 (92.6) 0.004
No reintervention 164 (73.2) 296 (76.7) 436 (83.1) 0.003

Completion of stage-appropriate MMT* 124 (88.6) 258 (89.9) 304 (96.2) 0.002
No 30-day readmission 197 (88) 331 (85.8) 464 (88.4) 0.473

Textbook Outcome 52 (23.2) 139 (36.0) 197 (37.5) 0.001
* totals are n=140 (2005-2009), n=287 (2010-2014), and n=316 (2013-2020)  

All values are shown as n(%)

Variable
Univariate Multivariable

Hazard 
Ratio 

Lower 
95% CI

Higher 
95% CI 

p value Hazard 
Ratio 

Lower 
95% CI

Higher 
95% CI 

p value 

Textbook Outcome 0.63 0.52 0.76 <0.001 0.65 0.54 0.80 <0.001

Unadjusted and adjusted Cox proportional hazards model. Adjusted for age, sex, BMI, race, comorbidities, histology, grade, perineural 
invasion, venous invasion, tumor location, technique, approach, T stage, and N stage. 

Figure 2: (A) Overall survival – all stages, (B) Disease-free survival – all stages (C) Overall survival – Stage I (D) Overall 
survival – Stage II (E) Overall survival – Stage III (F) Overall survival – Stage IV 

Proportion of patients who satisfied individual TO variables and achieved TO, over time after splitting study time into three five-year 
intervals. 

TO Variable Satisfied Variable 
R0 Resection 1096 (95.6)

Adequate lymph node assessment 809 (71.3)
No severe postoperative complications 822 (72.4)

No ICU readmission 1089 (96.0)
Non-outlier LOS 1018 (89.7)

No reintervention 896 (77.9)
Completion of stage-appropriate MMT 686 (92.3)

No 30-day readmission 992 (87.4)
Textbook Outcome 388 (34.2)

All values are shown as n (%)

Proportion of patients who satisfied individual TO variables and achieved TO, over time after splitting study time into three five-year 
intervals. 

• Failure of TO affects a considerably greater proportion of patients than mortality and 
can be leveraged by even the highest-performing institutions to readily identify 
perioperative care processes warranting targeted interventions.

• We report a strong association between TO and improved overall survival, with TO 
resulting in patients experiencing a 35% reduction in risk of mortality. TO can be used 
as a quality benchmark associated with improved long-term survival outcomes. 

• R0 resection and absence of postoperative complications were the most critical 
variables to meet within TO as related to overall and disease-free survival. Obtaining 
R0 resection and avoiding postoperative complications should be prioritized to 
optimize long-term outcomes. 

Variables Importance Score (out of 100)
R0 Resection 41.9

No severe postoperative 
complications

35.1

Non-outlier LOS 18.3
Three most important variables within TO as determined by CART variable selection


