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Retrospective Study
Analysis of textbook outcomes for ampullary carcinoma patients following

pancreaticoduodenectomy

Textbook outcomes

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 pancreaticoduodenectomy (PD).

METHODS

Patients who underwent pancreatoduodenectomy (PD) at the China National Cancer
Center between 1998 and 2020 were identified. A TO was defined by RO resection,
examination of 212 Lymph nodes, no prolonged hospitalization, no ICU 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 OS and 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 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) in the Cox regression analysis. Factors independently
associated with a TO included a year of surgery between 2010 and 2020 (OR: 4.549,
95%ClI: 2.064-10.028, P<0.001) and N1 stage disease (OR: 2.251, 95%Cl: 1.023-4.954, P =
0.044). In addition, the TO rate was significantly higher in patients who underwent

surgery after 2010 (P <C0.001) 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, TO concluded the strengths of all indicators based on
important short-term outcomes, which was more reliable and comprehensive than single
outcome measure. Pancreaticoduodenectomy was still quite complicated and required a
broad judgement to monitor and compare the quality of procedures. Textbook outcome

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.

INTRODUCTION

Ampullary carcinoma (AC) is a rare tumour constituting only 0.6%-0.8% of all digestive
system malignanciesl!], and the incidence of AC has increased over the last 2 decades!?.
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
periampullary carcinomasl®, with a nearly 50% resection ratel*l. 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 I found inflammatory
index can be regarded as a more useful prognostic index and Gonzalez et al established a
nomogram to predict disease-specific survivall3; however, these method did not have
intuitive indicators. Recently, textbook outcoes (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. to investigate hospital
variation in the Netherlands as a composite quality metric that encompassed several
indicators of qualityl®. Generally, individual quality metrics such as mortality and
complications are applied to evaluate the quality of surgeryl”. 8l; 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 measurel® 19, 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
cholangiocarcinomal® . The definition of a TO follows the all-or-none principlel!
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




pancreaticoduodenectomy (PD) [13-15], as well as for patients in other surgical fields!® 16
171, Milbank considered PD to require a broad judgement to monitor and compare the
quality of procedures'8l. 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 ampullary carcinoma between 1998 and 2020 in the
China National Cancer Center were selected for analysis. Inclusion criteria: i)
pathologically proved as ampullary carcinoma; ii) patients were submitted to radical
surgery. Patients with missing data necessary to define TO were excluded: R0 resection
(n = 4), lymph nodes examined(n = 9), hospitalization(n = 8) ICU treatment(n = 6),
postoperative complications(n = 10), tumor differentiation (1 = 4). A total of 41 patients
were excluded from analysis and 272 ampullary carcinoma patients were included.
Textbook outcomes

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
(ROresection), 212 Lymph nodes examined (American Joint Committee on Cancer, eighth
edition)’?], no prolonged hospitalization (<75th percentile)l® 2], no ICU treatment, no
postoperative complications, no 30-day readmission or mortality['3.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 textbook outcome using the Chi-square
test. Cox regression analysis was used to identify if TO was an independent prognostic
factor for OS and 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 (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,
USA). Kaplan-Meier survival analyses were performed in R software (Version 3.5.1; R
Foundation for Statistical Computing, Vienna, Austria). P-value <.05 was considered

statistically significant.

RESULTS

Textbook outcome 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, RO resection (99.6%), no 30-day
readmission or mortality (93.0%) and no ICU treatment (90.1%) were achieved easily,
while Examination of 212 Lymph nodes (58.5%) and no postoperative complications
(48.9%) were not achieved as easily. The data for the six TO indicators and the cumulative

proportions are shown in Figure 1.

Cohort c&racteristics

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 trgnsfusion, 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.




Survival analysis

On Kaplan—Meier survival analysis, a TO was associated with better OS and RFS (all
P<0.05) in AC (Figure 2A, B). 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.
Cox regression analysis showed that a TO was related to improved OS (HR: 0.443, 95%CI:
0.276-0.7&1, 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%Cl: 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<C0.001) and N1 stage disease (HR: 2.251, 95%8: 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 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 [21l. Recently, TOs have become increasingly accessible for use in
assessing the quality of surgical care as combinations of universal variables[!7l. Prior
studies have typically used isolated parameters to measure quality, such as prolonged
hospitalization, morbidity, mortality and readmission!”l 2 [Z], However, the limitations
of these individual metrics were gradually revealed with the progression of research, and
they cannot reflect the quality of care completely['* 2+ 251, On the other hand, hospitals
might perform well in terms of one indicator and worse in terms of anotherle 71.
Combining these isolated parameters to build a multidimensional metric might be a more
accurate method for measuring qualityl®l. As such, TOs are more reliable and
comprehensive than single outcome measures, and the use of TOs might address
different domains of surgical quality?”?’l. Of note, the all-or-none principlel?l 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 all*! found that 37.2% of oesophageal cancer patients achieved a TO, which
appeared to be associated with improved overall survival[Ed1] . Aquina and associates(3!!
indicated that achieving a TO was related to better overall survival 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/2l and pancreatic

adenocarcinomal'31> 3, 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 carel® %l. 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
cancerl®l, 25.5% in intrahepatic cholangiocarcinoma8, 32.1% in gastric cancer and 29.7% in
oesophageal cancer patients'>. Merath et a3l found that TO rates varied from 11.1% to
69.6% after pancreatic surgery among hospitals. Aquina and associates®l 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!®. In the present study, the achievement of a TO was mainly hampered by
examination of 212 Lymph nodes (58.5%) and no postoperative complications (48.9%).
The major hampering indicators in other studies include RO resection/®!, no prolonged
hospital stay!3¢l, and receipt of adjuvant chemotherapy within 12 wkl!315], which showed
considerable variation. As mentioned above, the wide variation among different
hospitals further supports the superiority of TOs. Factors independently associated with

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!'3], 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 metricl31l.

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. However, Hyer and colleagues/®! 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
E 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 vulnerability!®! and hospital volume!®I, 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.
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Research background




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 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 concepEf 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.

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 PD.

Research perspectives

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