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Abstract
Background: Readmissions after pancreatectomy, largely for the management of complications, may

also occur as a result of failure to thrive or for diagnostic endeavours. Potential mechanisms to reduce

readmission rates may be elucidated by assessing the adequacy of the initial disposition and the real

necessity for readmission.

Methods: Using previously identified categories of readmission following pancreatectomy, details of

reasons for and results of readmissions were scrutinized using a root cause analysis approach.

Results: Of 658 patients subjected to pancreatectomy between 2001 and 2010, 121 (18%) were

readmitted within 30 days. The clinical course in 30% of readmitted patients was found to deviate from

the pathway assumed on the initial admission. Patients were readmitted at a median of 9 days (range:

1–30 days) after initial discharge and had a median readmission length of stay of 7 days (mode = 4).

Postoperative complications accounted for most readmissions (n = 77, 64%); 17 patients (14%) were

readmitted for failure to thrive and 16 (13%) for diagnostics. Root cause analysis detailed subtextual

reasons for readmission, including, for example, the initiation of new medications that could potentially

have been ordered in an outpatient setting.

Conclusions: More than one quarter of readmissions after pancreatectomy occurred in the setting of

failure to thrive or for diagnostic evaluation alone. Root cause analysis revealed potentially avoidable

readmissions. The development of a system for stratifying patients at risk for readmission or the failure of

the initial disposition, along with an alternative means of efficiently evaluating patients in an outpatient

setting, could limit unnecessary readmissions and resource utilization.
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Introduction

An increasing focus on value-based care, in the setting of changes
in reimbursement, has resulted in an emphasis on hospital
readmission rates as a source of increased costs and as a surrogate
for quality.1 In the USA, postoperative readmission rates have not
yet been specifically targeted at the federal level, but, at an insti-
tutional level, high readmission rates after surgery are increasingly
viewed as an indicator of inferior quality. Readmission is clearly

implicated as a driver of overall hospital costs; a recent US study
on readmission after pancreatectomy identified an average cost
increase of US$16 000 per readmission.2 Furthermore, readmis-
sion following surgical management of colon cancer has been
linked to worse survival according to data sourced from the Sur-
veillance, Epidemiology and End Results (SEER) Medicare data-
base.3 In that setting, the authors concluded that readmission rates
represent a measure of quality after colon cancer surgery.3

However, the interpretation of readmission rates following
complex gastrointestinal (GI) surgery such as pancreatectomy
may need to incorporate other factors. A recent editorial by Brown
et al. considers whether higher readmission rates by surgeons
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reflect a failure of surgical care or whether, alternatively, they
ought to be considered as representative of ‘rescue’ care (i.e. the
provision of good quality care of a complication).4

Previous work has identified readmission rates following pan-
createctomy in the range of 15–59%, including 19% in a recent
paper by the present authors.2,5–9 Although little work has been
published on the reduction of readmission rates after pancreate-
ctomy, a multitude of initiatives underway across the USA are
attempting to ease the transition from hospital to the outpatient
setting in other, more common diagnoses.10,11 Postoperative
readmissions following complex GI surgical procedures com-
monly occur as a result of complications. However, after pancrea-
tectomy, recent work delineated other reasons for readmission.
Although approximately two thirds of readmissions occurred as a
result of postoperative complications, a quarter of readmissions
occurred because of failure to thrive or to facilitate diagnostic
endeavours.2 Although efforts to decrease the incidence of post-
operative complications, notably of pancreatic fistula, continue,
care providers may be able to identify potential mechanisms to
reduce readmission rates by assessing the adequacy of the initial
disposition and the real necessity for readmission.

This group’s initial study of readmission after pancreatectomy2

was completed to identify the clinical nature and economic impact
of such readmissions. The present study was designed to assess the
adequacy of the initial disposition after pancreatectomy and to
investigate the details of, reasons for and results of readmissions of
patients after major pancreatic resection using a root cause analysis
approach to identify potential targets for intervention. This study
was undertaken with a longterm goal of effecting positive change
on the transitions of care following pancreatectomy through inter-
ventions that serve to both reduce hospital costs and improve the
quality of patient care and patient satisfaction.

Materials and methods

Using a prospectively collected database, all patients undergoing
pancreatectomy over a 10-year period (2001–2010) were identi-
fied. All patients who required readmission were then identified by
searching the electronic database. Patient charts, including physi-
cian, nursing, physical therapy and patient case management
records, for all of these patients were reviewed in detail and a

standardized datasheet was utilized to supplement previously
recorded data. This included details of patient disposition, devia-
tions from the standardized pathway, subjective cause(s) of
readmission, therapeutic interventions resulting from readmis-
sion, length of stay (LoS) and type of secondary discharge. Once
these data were available, the cases were evaluated utilizing the
root cause analysis storytelling methodology and the failure
modes and effect analysis tool (FMEA)12 to determine the root
causes of the readmission, as well as whether the admission had
been warranted or potentially avoidable, and where the failures
occurred in the discharge and disposition planning system. Sto-
rytelling methodology entails definition of the problem, descrip-
tion of the event, details of who or what made or caused a mistake
(where applicable), and details of what can be done to prevent this
event from occurring again.12 In FMEA, a component of the
system is identified and possible failures together with their
respective effects are noted.12

Data were collected on a standardized datasheet and analysed
using spss Version 20 for MAC (IBM Corp., Armonk, NY, USA).
Descriptive statistics were tabulated. Qualitative and descriptive
analysis was utilized to categorize the ‘failures’ or readmissions via
the storytelling and FMEA methods, deconstructing the sequence
of events leading to the initial discharge disposition, the readmis-
sion and the secondary discharge. The frequency of cause for
readmission was categorized in the same manner as previously
published,2 although several patients were re-categorized in this
paper as per a more stringent review of the details surrounding the
readmission (Table 1). In retrospect, each readmission was
reviewed to determine whether it had been potentially avoidable
and at which points interventions could have been made. The
causes of failure (here, considered as readmission) were noted and
categorized for each event.

Results

Over the 10-year period between 2001 and 2010, 658 pancreatec-
tomies were performed and 121 patients were readmitted for any
reason, resulting in an all-cause readmission rate of 18%. The
clinical course in 36 (30%) readmitted patients was found to
deviate from the pathway assumed at their index admission. The
median time to readmission was 9 days (range: 1–30 days) and the

Table 1 Categories of readmission

Root cause Definition

General or operation-
specific complication

Readmission directly related to complications of the initial operation such as abscess formation, wound
infections, etc.

Failure to thrive Readmission related to loss of functional status following the index operation, such as weight loss or inability to
perform activities of daily life in the absence of evident postoperative complication

Previously existing
medical comorbidity

Readmission for management of previously existing comorbidities, such as diabetes

Unrelated Readmission for indications completely unrelated to the index operation

Diagnostic evaluation
or unknown

Readmission for evaluation with no complication identified
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median LoS after readmission was 7 days (mode = 4; range: 1–45
days). The median LoS for readmission was 5 days in patients in
the failure-to-thrive group and the diagnostics group, and 3 days
in patients in the complication group (P = 0.051).

Of the readmitted patients, 58 (48%) had been discharged to
home with services (medication administration, drain care, tube
feeds or parenteral nutrition) and 14 (12%) patients had been
discharged to rehabilitation. Forty-three (36%) patients had been
discharged to home. Note that in six (5%) patients, the initial
disposition was not known. After readmission, 26 (21%) patients
required an escalation in their post-discharge care and 16 (13%)
required the initiation of home services.

Postoperative complications represented the most common
cause of readmission (n = 77, 64%), followed by failure to thrive
(n = 17, 14%), diagnostic evaluation (n = 16, 13%), and previously

existing comorbidities or unrelated medical factors (n = 11, 9%).
Table 2 lists the causes of readmission identified according to
whether readmission was potentially avoidable or probably una-
voidable. Table 3 provides several examples of storytelling meth-
odology as it applies to the root cause analysis. Figure 1
demonstrates the critical points along a patient’s course at which
decisions on disposition are made or at which failure might occur.
A qualitative review of records regarding decision making on dis-
position revealed a paucity of detailed information on the
patient’s and his or her family’s capacity to manage at home, other
than the routine physical and occupational therapy evaluation of
ambulation and stair-climbing ability. Of the 96 readmitted
patients for whom sufficient data were available, 60 (63%) defi-
nitely required readmission, whether or not the situation leading
to the subsequently necessary admission had been potentially

Table 2 Events prompting readmission and failure analysis (not mutually exclusive)

Probably necessary readmission Potentially avoidable readmission

Initiation of antibiotic for infectious process Diagnostic evaluation without acute process identified (sometimes in the setting of a transfer from
a distant facility)

Initiation of insulin Initiation of oral medication

Initiation of enteral or parenteral feeds Inadequate support at home (self-care, meals, nutrition)

Intravenous hydration or resuscitation Inadequate pain control

Percutaneous drain placement Visiting nurse concern prompting emergency department evaluation as a result of lack of available
urgent outpatient evaluation

Feeding tube placement (endoscopic) Patient or family concern prompting emergency department evaluation as a result of lack of
available urgent outpatient evaluation

Reoperation Transfer from outside facility with re-interpretation of imaging results

Table 3 Examples of storytelling methodology in the evaluation of readmissions

Example 1 1 An elderly patient is discharged to rehabilitation on enteral feeds via a jejunostomy tube, and oral intake as tolerated given
insufficient oral intake

2 The patient is readmitted from the rehabilitation facility after 4 days as a result of ‘insufficient oral intake’
3 Failure of expectation delineation with facility
4 Potential solution: telephone check-in with facility staff to better clarify the expectations of the surgical team
PROBABLY AN AVOIDABLE READMISSION

Example 2 1 A patient is discharged to home 150 miles away after an uncomplicated postoperative course
2 The patient is transferred to the ED in the hospital in which the surgery was performed after presenting in the local ED with

abdominal pain. Evaluation shows no acute process but the patient is now in an ED, 150 miles from home at 4 am, unable
to return home

3 Failure: the patient's expectations of postoperative abdominal pain were not appropriate; communication between the
patient's local ED and surgical staff at the treating institution was inadequate

4 Possible solution in this case to avoid hospital readmission: ED observation status and discharge in the morning; clarify with
patient and family what is normal postoperative abdominal pain

5 Potential means of preventing recurrence of this situation in the future: provide clearer contact information at discharge to
facilitate direct communication between local and tertiary centre providers

POTENTIALLY AN AVOIDABLE READMISSION

Example 3 1 A patient is discharged home with a drain in place for postoperative pancreatic fistula
2 The patient presents in the ED with fever and no drain output for 3 days
3 The patient is readmitted for antibiotics and radiologically guided placement of a drain
4 Failure: the patient's understanding of expectations for drain management is inadequate and communication between the

visiting nurse services and surgical staff has failed
5 Possible solution: patient instructions about drain management should be more specific and emphasis placed on contacting

the treating hospital about any sudden change
POTENTIALLY AN AVOIDABLE PROBLEM but given the occurrence of the problem, READMISSION IS NECESSARY

ED, emergency department
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avoidable (through successful efforts relating to the themes to be
outlined). In 25 (26%) patients, readmission had been potentially
avoidable. In 11 (11%) patients, the problems for which the
patients were readmitted could have been considered for inpatient
or outpatient management depending on resources. The combi-
nation of storytelling and FMEA resulted in the identification of
themes associated with ‘failure of discharge’ (i.e. readmission) that
can be utilized to develop appropriate interventions to prevent
recurrence of the failure. In addition to the expected intraopera-
tive or postoperative outcomes, these analyses revealed: insuffi-
cient oral intake or an under-appreciated insufficiency of
nutrition (or nutrition that was changed after discharge); inaccu-
rate assessment of the patient’s or his or her family’s capacity to
manage after discharge in terms of resources and available help;
errors in the assessment of the patient’s ability to complete the
activities of daily life, and under-appreciation of the patient’s need
for help in managing drains or medications. These can be grouped
into: failure in the assessment of the patient’s and his or her
family’s ability to meet needs at home (17 patients); failure to
clarify expectations with patients, families and visiting nurses (21
patients), and failure to ensure adequate communication with
subsequent or local care providers (15 patients). Seven readmis-
sions occurred because no urgent outpatient evaluation was avail-
able and six occurred because the patients required nutritional
support that could have been provided in an outpatient setting.

Discussion

Since 2009, the Center for Medicare and Medicaid Services has
required hospitals to report 30-day hospital readmission rates for
common medical conditions such as pneumonia, heart failure and
myocardial infarction.13,14 This is the first step in a two-step policy

option designed to encourage hospitals to reduce readmission
rates. Medicare is considering complementing this with a change
in payment rates so that hospitals with high risk-adjusted rates of
readmission will receive a lower average per case payment.15 The
Patient Protection and Affordable Care Act affords the Centers for
Medicare and Medicaid Services the authority to penalize hospi-
tals that show excessive readmission rates beginning in 2013 and
strict policies in this regard are expected to be implemented.16

Initial efforts will focus on cases of heart failure, pneumonia and
acute myocardial infarction, and will be extended to chronic
obstructive pulmonary disease, coronary artery bypass grafts, per-
cutaneous coronary interventions and vascular surgery proce-
dures in 2015.16 Post-pancreatectomy readmission is not yet on
the table for federal quality incentives. However, economic and
regulatory pressures force physicians to continually re-evaluate
their processes of care, including the transitions to postoperative
outpatient follow-up, with the goals of improving quality and
decreasing costs.

Although this study’s sample includes patients represented as
readmissions in an earlier study,2 the present study focuses spe-
cifically on the readmitted patients, refers to data points not pre-
viously investigated, and represents an outgrowth from the former
paper2 and its initial findings. The present study confirms the
finding that complications continue to underlie the majority of
readmissions after pancreatectomy despite the fact that clinical
care during the initial hospitalization of patients in this study
follows a pathway that includes defined milestones that determine
a patient’s eligibility for discharge after his or her initial stay. Only
when patients deviate from this pathway does their initial LoS
differ from that of a typical post-pancreatectomy patient at this
institution. Patients can deviate from the pathway for several
reasons, such as the development of pneumonia or wound infec-

Figure 1 Flow diagram indicating the patient course and points at which problems might potentially occur or deviations from the usual

course arise to prompt readmission
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tion, as well as difficulty in identifying appropriate rehabilitation
facilities or in approving home services. The clinical pathway calls
for discharge at postoperative day 8; there is no push for earlier
discharge. In fact, prior studies by the same group note a consist-
ent median LoS of 7–8 days.2,17 A contemporary multicentre
analysis reported an initial LoS of 9–10 days after pancreaticoduo-
denectomy18 and another noted a hospital stay of 7 days following
distal pancreatectomy.19

However, nearly one third of readmissions occurred either in
the setting of failure to thrive or in response to a need for diag-
nostic evaluation, without the identification of an acute process to
justify hospital-level care. This group of patients stayed longer in
hospital when readmitted than those with a complication. The
reason for this difference is not well delineated in the current
study, but may reflect the difficulty of developing an appropriate
post-discharge care plan in patients who fail to thrive in particu-
lar, as specific needs must be assessed and resources identified to
meet those needs. Particularly when the second discharge is asso-
ciated with an escalation in need for services, case managers must
work with the patient’s insurance providers to identify the services
covered and to secure their provision.

These data illustrate several points of failure in the current
discharge planning system, including problems in communicating
with other care providers and with the patient and his or her
family, problems in establishing expectations, and problems in
determining the patient’s capacity to care for him- or herself.
Furthermore, an important distinction among readmissions
arises: some readmissions were potentially avoidable given the
situation in which they occurred, and alternatives to readmission
in such contexts may exist. In other cases, the situation prompting
readmission was potentially avoidable, but once that situation had
occurred, readmission became necessary. This distinction
deserves consideration in the 63% of readmissions deemed nec-
essary as these involved patients who had developed complica-
tions and were readmitted, and patients whose expectations,
understanding and evaluation had been appropriate, as well as
those in whom failures in setting expectations or in understand-
ing, or failures of communication had led to the development of
the problem for which the patient required readmission. Thus, the
information becomes difficult to quantify well. It is difficult to
make a retrospective definition of inadequate disposition, but
factors identified in this study suggest that the current process
may not be sufficient.

Discharge disposition
Nearly half of the patients in the readmitted group had initially
been discharged home with services. This finding is consistent
with a recent study of the changes over time in discharge dispo-
sition after pancreatectomy, which show that, nationally, over the
last 22 years, the number of patients discharged to home has
decreased, and, correspondingly, the numbers of patients dis-
charged with home services or to inpatient facilities have
increased.20 The present authors theorize that this may reflect the

fact that sicker patients now qualify for pancreatectomy because
mortality has declined. Readmission rates are significantly greater
for those discharged home with services compared with those
discharged home without services or to an inpatient facility.2 This
may indicate that such patients are sicker or weaker at baseline, or
perceived by providers to be at higher risk for a complication. By
contrast, previous work on visiting nursing services has demon-
strated that the visiting nurse, although able to assess the patient’s
status, has a limited ability to treat an identified problem.21 There-
fore, concerns may prompt presentation for urgent evaluation and
possible readmission.

As noted, the level of detail recorded and available for analysis
regarding the determination of the initial disposition was fairly
limited in comparison with the issues revealed at the time of
readmission. A standard form is employed by case management
staff, but this does not include detailed questions about the family
resources available to the patient at home after discharge at the level
identified as problematic upon readmission. This finding suggests
that more detailed analysis of the patient’s and family’s resources
for the provision of self-care at home may be helpful, in addition to
measures already taken to assess these resources. In further support
of this process, a study of health care providers reported that
effective discharge planning was considered to include standard-
ized discharge planning, as well as multidisciplinary efforts and
communication amongst different care providers.22

Clarification of expectations and communication
Readmissions occurred because patients, families and visiting
nurses were concerned about a problem when, in fact, the situation
creating concern represented the patient’s expected postoperative
status. In addition, in several cases, patients were sent back to the
hospital for admission by a concerned visiting nurse, facility pro-
vider or the patient or his or her family for reasons (e.g. poor oral
intake, drain output) that had been present and accounted for at
the time of index discharge. These cases reflect differences in
expectations among patients, their families, visiting nurses and
surgical staff, or failures in communication. Previous work on the
effectiveness of case management found that a case management
intervention targeting clearer patient discharge instructions was
effective in limiting 30-day readmissions.10 Additional efforts
might include establishing clearer postoperative expectations by
educating visiting nurses and facility staff. Furthermore, a meta-
analysis found pre-discharge interventions such as patient educa-
tion,medication reconciliation,discharge planning and scheduling
a follow-up appointment before discharge to be efficacious.11 Post-
discharge interventions, including follow-up telephone calls,
patient-activated hotlines, timely communication with ambula-
tory providers and home service providers, timely ambulatory
provider follow-up and post-discharge home visits, and bridging
interventions, including the provision of transition coaches, phy-
sician continuity across the inpatient and outpatient settings, and
patient-centred discharge instruction, were also effective.11
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System for re-evaluating patients with
potential problems
Several readmissions occurred after an emergency department
visit at night or at the weekend for what might potentially be
evaluated in an outpatient setting. The increasing emphasis on the
patient with ‘observation’ status may help in this area. However,
other potentials for intervention include the initiation of an
urgent drop-in clinic for postoperative patients, as well as increas-
ing the frequency of postoperative calls to the patient and family
to check on the patient’s progress and address any concerns. These
possibilities might be particularly useful in decreasing readmis-
sion in the group of patients in whom diagnostics are required,
but in whom an acute process is not identified, and in those who
demonstrate failure to thrive. For these latter patients, the earlier
identification of patients at risk and patients who begin to fail at
home could prompt outpatient evaluation by a physician and a
nutritionist in order to address nutritional support.

Conclusions

This root cause analysis has again confirmed that postoperative
complications remain the most common reason for readmission
in this patient population and thus ongoing efforts to limit the
occurrence of these complications is imperative. Readmission may
be required for the optimal management of these patients, and
physicians and hospital systems providing responsible care for
these patients should not be penalized for doing so. Nonetheless,
there are clearly several areas in which interventions may be able
to reduce the rate of avoidable readmissions, such as through
efforts to obtain a more detailed assessment of a patient’s home
support system, to clarify the patient’s understanding of postop-
erative expectations, to develop alternative means of urgent evalu-
ation (such as a drop-in clinic), and to develop effective strategies
centred on ensuring nutritional support.

This study highlights the intricate glitches in the current system
of care. Certainly, many patients who are readmitted require to be
and medical care providers should not be penalized for caring for
their patients well. However, there is room for improvements that
could streamline patient care and improve quality. Innovative
efforts to develop alternative means of evaluation and to achieve a
better understanding of expectations in patients, their families
and other providers are necessary.
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