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Abstract
BACKGROUND 
Textbook outcomes (TOs) have been used to assess the quality of surgical 
treatment for many digestive tumours but not ampullary carcinoma (AC).

AIM 
To discuss the factors associated with achieving a TO and further explore the 
prognostic value of a TO for AC patients undergoing curative pancreaticoduoden-
ectomy (PD).

METHODS 
Patients who underwent PD at the China National Cancer Center between 1998 
and 2020 were identified. A TO was defined by R0 resection, examination of ≥ 12 
Lymph nodes, no prolonged hospitalization, no intensive care unit treatment, no 
postoperative complications, and no 30-day readmission or mortality. Cox 
regression analysis was used to identify the prognostic value of a TO for overall 
survival (OS) and recurrence-free survival (RFS). Logistic regression was used to 
identify predictors of a TO. The rate of a TO and of each indicator were compared 
in patients who underwent surgery before and after 2010.

RESULTS 
Ultimately, only 24.3% of 272 AC patients achieved a TO. A TO was indepen-

https://www.f6publishing.com
https://dx.doi.org/10.4240/wjgs.v15.i10.2259
mailto:dbzhao@cicams.ac.cn


Zhang XJ et al. Textbook outcomes

WJGS https://www.wjgnet.com 2260 October 27, 2023 Volume 15 Issue 10

dently associated with improved OS [hazard ratio (HR): 0.443, 95% confidence interval (95%CI): 0.276-0.711, P = 
0.001] and RFS (HR: 0.379, 95%CI: 0.228-0.629, P < 0.001) in the Cox regression analysis. Factors independently 
associated with a TO included a year of surgery between 2010 and 2020 (OR: 4.549, 95%CI: 2.064-10.028, P < 0.001) 
and N1 stage disease (OR: 2.251, 95%CI: 1.023-4.954, P = 0.044). In addition, the TO rate was significantly higher in 
patients who underwent surgery after 2010 (P < 0.001) than in those who underwent surgery before 2010.

CONCLUSION 
Only approximately a quarter (24.3%) of AC patients achieved a TO following PD. A TO was independently 
related to favourable oncological outcomes in AC and should be considered as an outcome measure for the quality 
of surgery. Further multicentre research is warranted to better elucidate its impact.
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Core Tip: Surgery has improved substantially with advances in surgical techniques, however we still lack an effective 
measure to evaluate the quality of surgery in ampullary carcinoma. As a composite metric, textbook outcome (TO) 
concluded the strengths of all indicators based on important short-term outcomes, which was more reliable and compre-
hensive than single outcome measure. Pancreaticoduodenectomy was still quite complicated and required a broad judgement 
to monitor and compare the quality of procedures. TO should be considered as an outcome measurement for the quality of 
surgery, our study will be helpful in completely and effectively evaluating the overall quality of surgical care, and even in 
the hospital administration.
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INTRODUCTION
Ampullary carcinoma (AC) is a rare tumour constituting only 0.6%–0.8% of all digestive system malignancies[1], and the 
incidence of AC has increased over the last 2 decades[2]. Pancreaticoduodenectomy (PD) is one of the standard treatment 
strategies for curative purposes. The prognosis of AC patients is better than that of patients with other peri ACs[3], with a 
nearly 50% resection rate[4]. Surgery has improved substantially with advances in surgical techniques; however, there is 
still a lack an effective measure to evaluate the quality of surgery. Sun et al[5] found inflammatory index can be regarded 
as a more useful prognostic index and Gonzalez et al[3] established a nomogram to predict disease-specific survival; 
however, these method did not have intuitive indicators. Recently, textbook outcomes (TOs) have emerged and been 
applied in evaluating treatments for many tumours. To our knowledge, no previous study has explored the clinical value 
of a TO in AC patients.

The concept of the TO was first proposed by Kolfschoten et al[6] to investigate hospital variation in the Netherlands as 
a composite quality metric that encompassed several indicators of quality. Generally, individual quality metrics such as 
mortality and complications are applied to evaluate the quality of surgery[7,8]; however, these single indicators may lack 
practicality in reflecting the overall prognosis. As a composite metric, the TO represents the strength of all indicators 
based on important short-term outcomes and is thus more reliable and comprehensive than a single outcome measure[9,
10]. Since the concept of the TO emerged in surgery for colon cancer, it has been defined for the treatment of many other 
tumours, such as gastroesophageal cancer and intrahepatic cholangiocarcinoma[9,11]. The definition of a TO follows the 
all-or-none principle[12] because partially favourable outcomes are not perfect postoperative outcomes.

Previous studies have successfully proven that a TO is associated with improved long-term survival in pancreatic 
adenocarcinoma patients who undergo PD[13-15], as well as for patients in other surgical fields[6,16,17]. Milbank 
considered PD to require a broad judgement to monitor and compare the quality of procedures[18]. Based on the above 
situation, the aims of this study were to propose a TO definition for AC patients and characterize the impact of a TO on 
survival. In addition, we assessed the factors associated with achieving a TO.

MATERIALS AND METHODS
Data source and study population
Patients who underwent surgery for AC between 1998 and 2020 in the China National Cancer Center were selected for 
analysis. Inclusion criteria: (1) Pathologically proved as AC; and (2) Patients were submitted to radical surgery. Patients 
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with missing data necessary to define TO were excluded: R0 resection (n = 4), lymph nodes examined (n = 9), hospital-
ization (n = 8) intensive care unit (ICU) treatment (n = 6), postoperative complications (n = 10), tumor differentiation (n = 
4). A total of 41 patients were excluded from analysis and 272 AC patients were included.

TO
TO represents optimal oncologic care after PD for AC as a single composite measure. TO was achieved if the following 
indicators are fulfilled: The surgical margin was negative (R0 resection), ≥ 12 Lymph nodes examined (American Joint 
Committee on Cancer, eighth edition)[19], no prolonged hospitalization (< 75th percentile)[6,20], no ICU treatment, no 
postoperative complications, no 30-day readmission or mortality[13], hospitalization was defined as day of operation to 
day of discharge.

Statistical analysis
we counted the number of patients each of the indicator and calculated the cumulative proportion. The collected data was 
presented as frequencies and proportions, and was compared between the groups with and without TO using the Chi-
square test. Cox regression analysis was used to identify if TO was an independent prognostic factor for overall survival 
(OS) and recurrence-free survival (RFS). Multivariable logistic regression was performed to determine the relationship 
between baseline characteristics and TO, factors with P < 0.2 in univariate analysis were included in the multivariate 
analysis, and odds ratios (OR) or hazard ratios (HR) and their 95% confidence intervals (95%CI) were reported. Survival 
curves of OS and RFS were plotted using the Kaplan–Meier method to determine the effect of TO on survival. We divided 
the patients into two groups by the year of surgery before and after 2010 to see the TO rate trend.

Follow-up was mainly conducted by telephone and though outpatient rechecks, other information was obtained by 
medical records and population death register information system. All data were analyzed with SPSS software (version 
21; SPSS Inc., Chicago, IL, United States). Kaplan–Meier survival analyses were performed in R software (Version 3.5.1; R 
Foundation for Statistical Computing, Vienna, Austria). P value < 0.05 was considered statistically significant.

RESULTS
TO and survival
A total of 272 AC patients met the inclusion criteria. A TO was observed in 66 (24.3%) patients. Among the indicators 
used to define a TO, R0 resection (99.6%), no 30-day readmission or mortality (93.0%) and no ICU treatment (90.1%) were 
achieved easily, while Examination of ≥ 12 Lymph nodes (58.5%) and no postoperative complications (48.9%) were not 
achieved as easily. The data for the 6 TO indicators and the cumulative proportions are shown in Figure 1.

Figure 1 Textbook Outcome percentages (parameter and cumulative) after pancreatoduodenectomy.

Cohort characteristics
Patients were divided into a TO group (66 patients, 24.3%) and a non-TO group (206 patients, 75.7%). There were 
significant differences in the year of surgery, N stage, TNM stage and lymphovascular invasion (P < 0.05) between the 
two groups and no significant differences in sex, age, operation time, blood transfusion, tumour size, differentiation, 
CA199, T stage or adjuvant treatment (P > 0.05). Baseline characteristics for the TO and non-TO groups are presented in 
Table 1.
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Table 1 Baseline characteristics for patients with or without a Textbook Outcome after pancreatoduodenectomy

Textbook outcome No textbook outcome
Characteristic

n = 66 Percentage n = 206 Percentage
P value

Year of surgery < 0.001

    1998-2010 15 22.7% 117 56.8%

    2011-2020 51 77.3% 89 43.2%

Sex 0.634

    Male 40 60.6% 118 57.3%

    Female 26 39.4% 88 42.7%

Age (yr) 0.618

    ≤ 60 42 63.6% 124 60.2%

    > 60 24 36.4% 82 39.8%

Operation time (h) 0.622

    ≤ 6 45 68.2% 147 71.4%

    > 6 21 31.8% 59 28.3%

Blood transfusion 0.328

    No 35 53.0% 95 46.1%

    Yes 31 47.0% 111 53.9%

Tumor size (cm) 0.155

    ≤ 2.0 27 40.9% 105 51.0%

    > 2.0 39 59.1% 101 49.0%

Differentiation 0.369

    Well 10 15.2% 47 22.8%

    Moderate 29 43.9% 88 42.7%

    Poor 27 40.9% 71 34.5%

CA199 0.941

    0-40 23 34.8% 74 35.9%

    > 40 37 56.1% 111 53.9%

    unknown 6 9.1% 21 10.2%

N stage 0.038

    N0 39 59.1% 154 74.8%

    N1 23 34.8% 41 19.9%

    N2 4 6.1% 11 5.3%

T stage 0.585

    T1 9 13.6% 33 16.0%

    T2 26 39.4% 67 32.5%

    T3 31 47.0% 106 51.5%

TNM stage 0.034

    I 29 43.9% 93 45.1%

    II 10 15.2% 58 28.2%

    III 27 40.9% 55 26.7%

Lymphovascular invasion 0.001

    No 40 60.6% 166 80.6%
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    Yes 26 39.4% 40 19.4%

Adjuvant treatment 0.223

    No 15 22.7% 31 15.0%

    Yes 16 24.2% 43 20.9%

    Unknown 35 53% 132 64.1%

Survival analysis
On Kaplan-Meier survival analysis, a TO was associated with better OS and RFS (all P < 0.05) in AC (Figure 2). The 
median survival and median recurrence-free survival in the non-TO group were 48 and 42 mo, respectively, whereas the 
median survival was not reached in the TO group. The Kaplan–Meier survival curve is shown in Figure 2.

Figure 2 The Kaplan–Meier survival curves stratified by achievement of textbook outcome for ampullary carcinoma patients after 
pancreaticoduodenectomy. A: Overall survival curve; B: Recurrence free survival curve. ICU: Intensive care unit; OS: Overall survival; RFS: Recurrence free 
survival; TO: Textbook outcomes.

Cox regression analysis showed that a TO was related to improved OS (HR: 0.443, 95%CI: 0.276-0.711, P = 0.001) and 
RFS (HR: 0.379, 95%CI: 0.228-0.629, P < 0.001) and that N1 stage disease (HR: 1.872, 95%CI: 1.178-2.977, P = 0.008) was an 
independent risk factor for OS. Regarding RFS, preoperative CA 199 Level > 40 (HR: 1.601, 95%CI: 1.025-2.501, P = 0.038), 
N1 stage disease (HR: 1.675, 95%CI: 1.006-2.789, P = 0.047) and lymphovascular invasion (HR: 1.892, 95%CI: 1.161-3.081, P 
= 0.010) were all independent risk factors. The detailed data are depicted in Tables 2 and 3.

TO-associated factors
Logistic regression revealed that a year of surgery between 2010 and 2020 (OR: 4.549, 95%CI: 2.064-10.028, P < 0.001) and 
N1 stage disease (HR: 2.251, 95%CI: 1.023-4.954, P = 0.044) were independently associated with lower odds of a TO. The 
results of the univariable and multivariable logistic regression analyses are shown in Table 4.

Time-related trends
Fifteen (132, 11.4%) patients treated before 2010 and 52 (140, 36.4%) patients treated after 2010 achieved a TO. The TO rate 
significantly increased after 2010 (P < 0.001), mainly due to improvements in lymphadenectomy (P < 0.001) and 30-day 
readmission or mortality (P = 0.030). The detailed data are depicted in Table 5.

DISCUSSION
TOs are composite measures that represent ideal outcomes and have been used to assess the quality of surgical treatment 
for many digestive tumours. To our knowledge, this is the first study to define and examine a TO in the evaluation of 



Zhang XJ et al. Textbook outcomes

WJGS https://www.wjgnet.com 2264 October 27, 2023 Volume 15 Issue 10

Table 2 Univariable and multivariable Cox regression analyses of clinicopathological factors for overall survival

Univariable analysis Multivariable analysis
Characteristic

HR (95%CI) P value HR (95%CI) P value

Textbook outcome

    No Reference Reference

    Yes 0.598 (0.383-0.934) 0.024 0.443 (0.276-0.711) 0.001

Year of surgery

    1998-2010 Reference

    2011-2020 1.095 (0.767-1.562) 0.619

Sex

    Male Reference

    Female 0.914 (0.641-1.303) 0.619

Age (yr)

    ≤ 60 Reference

    > 60 1.254 (0.875-1.797) 0.218

Operation time (h)

    ≤ 6 Reference

    > 6 1.259 (0.861-1.839) 0.235

Blood transfusion

    No Reference

    yes 0.998 (0.702-1.417) 0.990

Tumor size (cm)

    ≤ 2.0 Reference Reference

    > 2.0 1.396 (0.985-1.978) 0.061 1.327 (0.919-1.917) 0.131

Differentiation

    Poor Reference Reference

    Moderate 1.077 (0.730-1.588) 0.709 1.243 (0.830-1.863) 0.291

    Well 0.644 (0.389-1.065) 0.086 1.026 (0.563-1.868) 0.934

CA199

    0-40 Reference Reference

    > 40 1.495 (1.010-2.213) 0.045 1.339 (0.885-2.026) 0.168

    Unknown 1.393 (0.741-2.619) 0.303 2.022 (1.025-3.990) 0.042

N stage

    N0 Reference Reference

    N1 1.939 (1.303-2.886) 0.001 1.872 (1.178-2.977) 0.008

    N2 2.077 (1.002-4.305) 0.049 1.850 (0.856-4.002) 0.118

T stage

    T1 Reference Reference

    T2 1.092 (0.616-1.936) 0.764 0.824 (0.441-1.542) 0.546

    T3 2.230 (1.309-3.799) 0.003 1.469 (0.771-2.799) 0.243

Lymphovascular invasion

    No Reference Reference

    Yes 1.528 (1.026-2.275) 0.037 1.252 (0.797-1.966) 0.330
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Adjuvant treatment

    No Reference

    Yes 1.082 (0.624-1.876) 0.780

    Unknown 0.886 (0.548-1.431) 0.620

95%CI: 95% Confidence interval; HR: Hazard ratio.

Table 3 Univariable and multivariable Cox regression analyses of clinicopathological factors for recurrence free survival

Univariable analysis Multivariable analysis
Characteristic

HR (95%CI) P value HR (95%CI) P value

Textbook outcome

    No Reference Reference

    Yes 0.607 (0.382-0.963) 0.034 0.379 (0.228-0.629) < 0.001

Year of surgery

    1998-2010 Reference

    2011-2020 1.030 (0.703-1.509) 0.879

Sex

    Male Reference

    Female 1.009 (0.685-1.485) 0.965

Age (yr)

    ≤ 60 Reference

    > 60 0.972 (0.652-1.449) 0.891

Operation time (h)

    ≤ 6 Reference

    > 6 1.051 (0.689-1.603) 0.818

Blood transfusion

    No Reference

    Yes 0.932 (0.638-1.363) 0.717

Tumor size (cm)

    ≤ 2.0 Reference Reference

    > 2.0 1.540 (1.051-2.257) 0.027 1.365 (0.909-2.048) 0.133

Differentiation

    Poor Reference Reference

    Moderate 1.112 (0.730-1.693) 0.622 1.472 (0.946-2.290) 0.086

    Well 0.546 (0.307-0.974) 0.040 1.002 (0.508-1.976) 0.997

CA199

    0-40 Reference

    > 40 1.751 (1.145-2.677) 0.010 1.601 (1.025-2.501) 0.038

    Unknown 1.225 (0.584-2.568) 0.591 1.646 (0.746-3.634) 0.217

N stage

    N0 Reference Reference

    N1 1.801 (1.170-2.771) 0.008 1.675 (1.006-2.789) 0.047

    N2 2.563 (1.173-5.604) 0.018 1.807 (0.833-4.138) 0.162
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T stage

    T1 Reference Reference

    T2 1.152 (0.613-2.166) 0.661 0.885 (0.446-1.754) 0.726

    T3 2.488 (1.387-4.463) 0.002 1.419 (0.709-2.842) 0.323

Lymphovascular invasion

    No Reference Reference

    Yes 2.002 (1.321-3.033) 0.001 1.892 (1.161-3.081) 0.010

Adjuvant treatment

    No Reference

    Yes 1.271 (0.730-2.215) 0.397

    Unknown 0.671 (0.405-1.112) 0.122

95%CI: 95% Confidence interval; HR: Hazard ratio.

outcomes in AC patients undergoing PD. We performed a hospital-based retrospective study of 272 patients undergoing 
curative surgery and found that only 24.3% achieved a TO. In addition, we found that a TO was independently associated 
with improved OS and RFS. The current study is important because it is the first to demonstrate that a TO is a potentially 
significant composite indicator for evaluating the quality of surgical treatment for AC.

Improving the quality of care remains a topic of interest for patients and physicians. As far back as 20 years ago, the 
Society for Thoracic Surgeons started a clinical audit to monitor their results[21]. Recently, TOs have become increasingly 
accessible for use in assessing the quality of surgical care as combinations of universal variables[17]. Prior studies have 
typically used isolated parameters to measure quality, such as prolonged hospitalization, morbidity, mortality and 
readmission[7,22,23]. However, the limitations of these individual metrics were gradually revealed with the progression 
of research, and they cannot reflect the quality of care completely[14,24,25]. On the other hand, hospitals might perform 
well in terms of one indicator and worse in terms of another[6,7]. Combining these isolated parameters to build a multidi-
mensional metric might be a more accurate method for measuring quality[26]. As such, TOs are more reliable and 
comprehensive than single outcome measures, and the use of TOs might address different domains of surgical quality[27-
29]. Of note, the all-or-none principle[12] could more accurately reflect desirable patient outcomes and align with ideal 
patient experiences. From this perspective, a TO is a much more patient-centred metric.

A TO directly reflects the short-term outcomes of rapid recovery and early discharge. However, assessment of long-
term outcomes is equally important. Several studies have examined the relationship between a TO and survival among 
cancer patients. Kulshrestha et al[30] found that 37.2% of oesophageal cancer patients achieved a TO, which appeared to 
be associated with improved OS [Ed1]. Aquina et al[31] indicated that achieving a TO was related to better OS in the 
treatment of all eight kinds of cancer in the National Cancer Database. Consistently, similar results were found for PD in 
the treatment of pancreatic neuroendocrine tumours[32] and pancreatic adenocarcinoma[13-15,33]. Furthermore, we 
found that achieving a TO was independently associated with improved OS (HR: 0.443, 95%CI: 0.276-0.711, P = 0.001) and 
RFS (HR: 0.379, 95%CI: 0.228-0.629, P < 0.001). As such, achieving a TO is very significant, and these studies demonstrate 
the necessity and importance of improving surgical techniques and the quality of clinical care[34,35]. To this end, a TO is 
a reliable and valuable metric and should be applied in more clinical research.

Only approximately a quarter (24.3%) of patients achieved a TO in our research, meaning that adverse events occurred 
in a sizable fraction of patients. Previous studies on the achievement of a TO have shown large variations, with an 
average of 49% in colon cancer[6], 25.5% in intrahepatic cholangiocarcinoma[8], 32.1% in gastric cancer and 29.7% in 
oesophageal cancer patients[15]. Merath et al[36] found that TO rates varied from 11.1% to 69.6% after pancreatic surgery 
among hospitals. Aquina and associates[31] showed that the TO rate of pancreatic cancer patients was the lowest at 25% 
among that of all cancer patients. Similarly, only 16.8% of patients achieved a TO in the study by Sweigert and his 
colleagues[13]. In the present study, the achievement of a TO was mainly hampered by examination of ≥ 12 Lymph nodes 
(58.5%) and no postoperative complications (48.9%). The major hampering indicators in other studies include R0 resection
[31], no prolonged hospital stay[36], and receipt of adjuvant chemotherapy within 12 wk[13,15], which showed consid-
erable variation. As mentioned above, the wide variation among different hospitals further supports the superiority of 
TOs. Factors independently associated with a TO included a year of surgery between 2010 and 2020 (OR: 4.549, 95%CI: 
2.064-10.028, P < 0.001) and N1 stage disease (OR: 2.251, 95%CI: 1.023-4.954, P = 0.044). Similar results were also found in 
pancreatic adenocarcinoma patients[13], which was mainly attributed to advancements in surgical techniques and the 
increasing number of examined lymph nodes. The proportion of AC patients with a TO remained low even at a large 
medical centre such as ours, which indicates great potential for improvement. Overall, a TO could be applied to guide 
quality improvement as a reliable metric[31].

Due to the observation of increasing trends in TO rates over the years (P < 0.05), we divided the patients into two 
groups by the year of surgery before and after 2010 and compared the trends of every indicator over time. Of note, the 
improvement in the TO rate was mainly attributed to the reduction in postoperative complications and increase in 
adequate lymphadenectomy, which indicated that there were significant advances in surgical techniques over time. 
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Table 4 Univariable and multivariable logistic regression analyses of factors associated with textbook outcome

Univariable analysis Multivariable analysis
Characteristic

OR (95%CI) P value OR (95%CI) P value

Year of surgery

    1998-2010 Reference Reference

    2011-2020 4.470 (2.361-8.462) < 0.001 4.549 (2.064-10.028) < 0.001

Sex

    Male Reference

    Female 0.872 (0.495-1.535) 0.634

Age (yr)

    ≤ 60 Reference

    > 60 0.864 (0.487-1.534) 0.618

Operation time (h)

    ≤ 6 Reference

    > 6 1.163 (0.638-2.118) 0.622

    Transfusion

    No Reference

    Yes 0.758 (0.435-1.321) 0.328

Tumor size (cm)

    ≤ 2.0 Reference Reference

    > 2.0 1.502 (0.856-2.633) 0.156 1.728 (0.924-3.231) 0.087

Differentiation

    Poor Reference Reference

    Moderate 0.867 (0.471-1.595) 0.646 1.194 (0.597-2.390) 0.616

    Well 0.559 (0.248-1.262) 0.162 1.007 (0.360-2.812) 0.990

    CA199

    0-40 Reference

    > 40 1.072 (0.590-1.950) 0.819

    Unknown 0.919 (0.331-2.551) 0.872

    N stage

    N0 Reference Reference

    N1 2.215 (1.192-4.117) 0.012 2.251 (1.023-4.954) 0.044

    N2 1.436 (0.434-4.754) 0.554 1.236 (0.314-4.864) 0.762

    T stage

    T1 Reference Reference

    T2 1.423 (0.599-3.380) 0.424 1.205 (0.455-3.191) 0.707

    T3 1.072 (0.464-2.481) 0.870 0.449 (0.150-1.341) 0.151

Lymphovascular invasion

    No Reference Reference

    Yes 2.697 (1.477-4.927) 0.001 1.483 (0.688-3.199) 0.315

    Adjuvant treatment

    No Reference Reference

    Yes 0.769 (0.331-1.785) 0.541 1.144 (0.450-2.912) 0.777
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    Unknown 0.548 (0.267-1.126) 0.102 1.459 (0.629-3.387) 0.379

95%CI: 95% Confidence interval; OR: Odds ratio.

Table 5 Trends over years for individual textbook outcome parameters after controlling clinicopathological factors by logistic 
regression analyses

Characteristic OR (95%CI) P value

R0 resection - -

≥ 12 lymph nodes examined 14.620 (5.323-40.156) < 0.001

No ICU treatment 0.255 (0.052-1.258) 0.093

No postoperative complications 3.375 (1.268-8.984) 0.015

No prolonged hospitalization 2.057 (0.738-5.734) 0.168

No 30-d readmission or mortality 6.399 (0.496-82.620) 0.155

95%CI: 95% Confidence interval; ICU: Intensive care unit; OR: Odds ratio.

However, Hyer et al[37] found that the improvement was mainly driven by a decline in mortality and prolonged hospital 
stay. Perioperative management should be further strengthened to better improve the quality of surgery.

There are several limitations to this study. First, the current study was a retrospective review of data from a large 
single centre, which might introduce the risk of selection bias. Second, our study had some missing data, such as 
estimated blood loss and details regarding adjuvant treatment. In addition, only a few patients underwent minimally 
invasive surgery, a subgroup analysis was not conducted. These factors could limit the generalizability of the study 
results. Third, no patients with T4 stage disease were included in this study due to the combined effects of the inclusion 
and exclusion criteria; therefore, the TO rate is possibly lower than described. Fourth, the TO definition was based on 
previous studies and is still in the early phase of development. Some indicators, such as patient satisfaction, social vulner-
ability[38] and hospital volume[39], which have been shown to affect the chances of achieving a TO, were not evaluated. 
There is an urgent need for a standard definition for a TO in AC patients who undergo PD.

CONCLUSION
In conclusion, only approximately a quarter (24.3%) of patients achieved TO in AC patients following PD and achieving 
TO was independently related to favorable oncological outcomes in AC. This study demonstrated that TO was a simple 
and reliable composite measure of ideal outcomes following PD which could completely and effectively evaluate the 
overall quality of surgical care. Further multicenter research is warranted to better elucidate its impact.

ARTICLE HIGHLIGHTS
Research background
Textbook outcome (TO) is a composite measure that represents the ideal outcome and has been used to assess the quality 
of surgical treatment in many digestive tumors.

Research motivation
Lack of an effective measure to evaluate the quality of surgery for ampullary carcinoma (AC).

Research objectives
This study aimed to investigate the impact of TO on survival for AC patients following pancreaticoduodenectomy and 
the factors associated with achieving TO.

Research methods
We defined the concept of TO in ampullary carcinoma and cox regression analysis was used to identify if TO was an 
independent prognostic factor for overall survival and recurrence free survival.
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Research results
Only approximately a quarter (24.3%) of patients achieved TO and TO was independently related to favorable 
oncological outcomes in AC.

Research conclusions
TO was a simple and reliable composite measure of ideal outcomes following pancreaticoduodenectomy.

Research perspectives
Further multicenter research is warranted to better elucidate the impact of TO.
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