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Abstract

Background Despite extensive first-hand surgical experience, rank and file members of surgical societies are generally not
trained in and have not therefore been included in surgical quality measure development. The purpose of this exercise was to
determine if a structured quality metric design tool could bridge this gap, facilitating rapid development of focused quality
metrics by minimally invasive surgeon attendees of the April 2018 SAGES Annual Meeting.

Methods Expert minimally invasive surgeons attended a 90-min workshop with didactic and interactive quality metric
design sessions during the Annual Meeting. The interactive portion was formed around a novel structured quality measure
development tool that graded presenting symptoms, short-term complications, and long-term disutility of care.

Results For first-time symptomatic inguinal hernia repair, first-time small to moderate size ventral hernia repair, and elec-
tive laparoscopic cholecystectomy, each workgroup was able to develop one quality, one short-term complication, and one
long-term disutility metric.

Conclusions A structured quality metric design tool facilitates application of knowledge through rapid development of
multifaceted, patient-centric outcomes measures by expert minimally invasive surgeons, otherwise not formally trained
in metric development. The exercise also highlighted the need to rigorously define denominator populations and to guard
against metric-driven undertreatment.

Keywords Surgical outcomes - Complications - Standard of care - Patient-reported outcomes

In 1965, Avedis Donabedian first proposed that medical care
was subject to the concept that all results are dependent on
and, importantly, can be measured by the three components
of structure, process, and outcomes [1, 2]. Moving through
these domains from structure to true patient outcomes pre-
sents different challenges, mainly based on the premise that
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structures and process are immediately measurable; how-
ever, true outcomes relate not only to the product of the
structures and processes, but also to the interaction of the
product with the end user. Although some have challenged
the transferability of Donabedian’s manufacturing paradigm
to medicine and surgery, ultimately there are certainly more
similarities than differences.

Medicine and surgery are currently awash with measure-
ment. Unfortunately, the creators of these measures, mainly
regulatory bodies, have launched into measurement of sur-
gical outcomes without extensive surgeon or patient input.
This has resulted in a confusing set of metrics, mainly con-
sisting of process measures that seldom reflect the complete
and/or complex nature of medical care, and even more rarely
speak to true patient outcomes. Particularly when tied to
reimbursement, surgeons rightly bristle at the application
of these measures to surgical practice [3].

From a design thinking perspective, the goal of outcomes
measurement is to quantify customer value [4]. Explicitly
naming the customer, or patient in this scenario, is highly
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relevant, as the value of a surgical procedure should primar-
ily, if not completely, be determined from the perspective of
the patient. To this end, we propose a revised value formula,
expanding on the classical definition of outcomes over cost,
separating ‘outcomes’ into quality (the achievement of a
positive result) versus safety (avoidance of a negative result/
harm) (Fig. 1). This alteration of the formula conforms to
the surgical consent discussion where risks and benefits are
detailed and weighed in shared decision-making between
surgeon and patient.

The purpose of this knowledge-to-action exercise was to
improve the competence of rank and file surgical society
meeting attendees in the application of this formula to guide
development of outcomes measures for minimally invasive
surgical procedures [5].

Materials and methods

At the April 2018 Society of American Gastrointestinal and
Endoscopic Surgeons (SAGES) Annual Meeting in Seattle,
WA, an outcomes measure design workshop was sponsored
by the Quality, Outcomes, and Safety Committee. The work-
shop consisted of three didactic lectures covering historical
and modern concepts related to outcomes measurement,
spanning Donabedian’s structure—process—outcome rubric
to current pay-for-performance measures. Subsequently,
the session attendees, all experts in the field of minimally
invasive surgery, participated in a structured quality metric
design exercise.

Quality -  Safety/Harm

Value =

Cost

Fig.1 A revised Value Formula to structure shared decision-making
between surgeons and patients, accounting for the interaction between
safety (the avoidance of harm) and quality (the achievement of an
intended positive outcome)
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The exercise included evaluation of both quality and
safety/harm domains across the early postoperative phase
and the long-term utility and disutility of the procedure. 4-10
experts completed the exercises for first-time symptomatic
inguinal hernia repair, first-time small- to mid-size ventral
hernia repair, and elective laparoscopic cholecystectomy.

Individual and group outputs were developed and
recorded on a template form (Table 1). At the conclusion of
the session, each group presented their recommendations
and received feedback from other groups to refine the pro-
posed metrics.

As the exercise was completed as a thought exercise, and
there was no potential risk of harm to participants, Insti-
tutional Research Board approval was not necessary. Par-
ticipants were informed at the start of the session that any
potential output from the metric design exercise would be
collated and tabulated into manuscript form, and that their
participation in this session would be considered consent
to use the material to disseminate via the said manuscript.

Results

Using this structured approach, each procedural-focused
group was successfully able to reach consensus on outcomes
measures within the timeframe of the session.

Regarding first-time elective laparoscopic inguinal her-
nia repair, the group determined that the primary surgically
remediable symptom was preoperative groin pain. The cor-
ollary quality metric selected was resolution of preopera-
tive groin area pain at four postoperative weeks, with metric
failure defined as > 15% of patients with residual symptoms.
The group calculated (frequency x grade) that urinary reten-
tion as the most impactful early postoperative complication/
harm, yielding a metric of urinary retention requiring cath-
eterization, and a metric failure rate of > 15% of patients.
For long-term disutility, the group decided on symptomatic
recurrence (defined as bulge or pain) at 1 year with >5%
indicating metric failure.

Regarding first-time elective incisional hernia repair
(defect size < 10 cm X 20 cm), preoperative pain “interfer-
ing in the patient’s life” was deemed the most relevant pre-
senting symptom. Improvement over baseline in life inter-
ference from pain was, therefore, selected as the primary
quality metric and the promise pain score was offered as a
tool of measurement. Metric failure was defined as > 15% of
patients not achieving this goal within 8 weeks of repair. The
most impactful complication was determined to be wound
infection, with a metric failure rate defined as >5%. The
long-term disutility selection was symptomatic hernia recur-
rence at 1 year, with a metric failure rate of 10%.

Regarding elective laparoscopic cholecystectomy, the
remediable primary presenting symptom was determined
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to be right upper quadrant pain with nausea. The resultant
quality metric was resolution of opioid-dependent pain at
two postoperative weeks, with failure defined as any narcotic
consumption for abdominal pain at that timepoint. The most
impactful immediate postoperative complication was deter-
mined to be bleeding or infection requiring a second inter-
vention, such as reoperation or percutaneous drainage pro-
cedure, with a threshold for metric failure of > 5%. The most
impactful long-term disutility was diarrhea. Interestingly,
the group defined the corollary long-term quality metric as
percent of cholecystectomy patients with diarrhea who were
not offered therapy with cholestyramine. They commented
that this indicated a failure to identify and treat a known and
potentially remediable long-term disutility of the operation.

Discussion

Over the past two decades, there has been a steady increase
in pressure on surgeons and hospitals to transparently report
outcomes after surgical procedures. Patients, payors, regu-
lators, and hospital systems all see value in the ability to
identify surgical teams and surgeons who are able to safely
perform procedures that meet the patients’ intended qual-
ity goal(s). But accomplishing this level of transparency
is easier said than done. Surgeons frequently push back on
these efforts, in many cases with legitimate concerns that
the data will not adequately adjust for risk, not account for
unrecorded challenges, and/or fail to recognize uncontrol-
lable aspects of recovery and outcomes.

This tension has led to the development of metrics that
focus more on processes of care and less on actual patient
outcomes. Compared to true patient outcomes, processes
of care are more easily collected (i.e., feasibility) [6]. How-
ever, true patient outcomes better align with the three other
qualities of a valuable outcomes measure: relevance, scien-
tific soundness, and comprehensiveness [6]. Furthermore,
most individual process measures only weakly correlate
with ultimate outcomes [7]. By favoring ease of collection
and simplicity, much of the power of the metric is lost. For
these and other reasons, all parties are eager to move away
from process measures and toward actual patient outcomes
measures.

Unfortunately, surgeons have traditionally been on the
sidelines of measure development, as few have been trained
in the formal and rigorous processes of quality measure
design. In contrast to this nidus of inexperience, almost all
surgeons have comprehensive and unique perspectives on
the relationships between complex interdisciplinary care
models and surgical patient outcomes. The purpose of this
educational exercise was to bridge the gap between the sur-
geon’s deep knowledge perspectives and the quality measure
design process.

@ Springer

Using a novel tool that separated outcomes into four
domains based on the axes of safety/harm vs quality and
short- vs long-term utility/disutility of care, groups of oth-
erwise untrained surgeons were able to rapidly construct
patient-centric surgical outcomes measure proposals for
three common minimally invasive procedures. By creating
quality measures based on frequency and impact of present-
ing symptoms and short-term harm measures based on fre-
quency and grade of complications, they were rapidly able
to hone in on “metrics that matter” [8, 9]. In contrast to
process measures, when metrics include true outcomes they
have the opportunity to drive a proactive approach to the
issue. For example, by naming postoperative urinary reten-
tion as the most impactful outcome after inguinal hernia
repair, patient-centric solutions including preoperative query
regarding severity of nocturia, appropriate urologic refer-
ral, and perioperative medical management with alpha-1a
adrenergic receptor antagonists are more likely to become
hard-wired.

One obvious limitation of this exercise was the absence of
patient input. The surgeons were asked to be surrogates for
what patients see as value in each examined surgical proce-
dure. This admittedly paternalistic approach was not, how-
ever, meant to be the final arbiter of patient value, but did
produce a set of measures and a format of outcomes measure
design that can easily be replicated with a patient experi-
ence/advisory group. Next steps for this particular project
would be to host sessions with patients, dividing them into
those who start the process amnestic to the physician expert
opinion and those given the expert opinion findings up-front.
Through this iterative interplay between technical (surgeon)
and experiential (patient) experts and other methodologi-
cally rigorous techniques, [10] a final measure set can be
developed.

Also of note, the exercise was expressly designed to focus
on simple presentations. For example, re-operative and
emergency surgeries are exponentially more risky than elec-
tive primary operations and these two risk factors account
for the largest loss of specificity in risk models. Exclusion
of these confounders, can reduce, if not eliminate concerns
regarding the need for complex risk adjustment models. By
engaging the far more common presentations of elective pri-
mary surgeries, the variability in outcome is narrowed and
confidence in the measure increases. Further, the focus of
measurement on standard presentations reduces the impulse
to react to a surgical measure by limiting higher-risk patient
access to surgical care.

As some surgeons legitimately practice in the setting of
a high proportion of acute/emergent and/or re-operative
cases, we argue for two strategies which increase fairness
for these practitioners. First, limiting the scope of the met-
rics described here only to their primary elective cases,
even if they represent a minority of their practice, reduces
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metric-related anxiety by facilitating comparison of surgeons
across like-risk cases. In general, we find that those surgeons
with highly complex practices (e.g., complex redo abdomi-
nal wall reconstruction) perform very well on the simpler
presentations of their field (e.g., small- to mid-size primary
hernia repair). Second, the identical exercise as above can be
performed for complex redo abdominal wall reconstruction,
creating a second set of metrics that scale to complexity,
allowing for expanded definitions of outcomes and modera-
tion of failure rates to account for increased complexity. In
contrast to a ‘one metric fits all’ approach, this proposed
dual strategy manages the needs and goals of practitioners
in multiple practice settings.

The perfect outcomes measure set in surgical procedures
is likely to remain an elusive goal. For surgeons, the wrong
answer is to disengage from the opportunity that this chal-
lenge represents. The wave of transparent reporting is upon
us, we have seen the adverse impact of measures created
outside of our purview and we do not want to be on the
wrong side of history on this issue [11]. Further, of all sur-
gical fields, minimally invasive surgery (MIS) is uniquely
positioned to take advantage of the opportunity. Most all
of the battles that MIS has fought (and won) compared to
open techniques were by showing short-term patient out-
comes benefits, including less pain, less disability, and faster
return to normal activity. Indeed, the laparoscopic cholecys-
tectomy battle of three decades ago is similar to the current
argument over MIS versus open approach to liver resection
[12]. Ultimately, (provided adequate oncologic benchmarks
where applicable) patient-centered outcomes, and not pro-
cess measures will determine the growth trajectory of MIS
surgery. Tools like the one used in this exercise may help
rank-in-file members of surgical societies to take a more
active role in, and even ownership of, the surgical metric
design space.

Lastly, the development of validated outcomes measures
may provide a framework for vetting the value of new inno-
vations. Here again, SAGES has been at the forefront of safe
introduction of new technologies to surgery. Having a solid
internal foundation of outcomes measures will facilitate the
future introduction, objective testing beyond “expert opin-
ion,” and subsequent uptake of the next generation of these
technologies [13].

Next Steps

In addition to cross validation of outcomes measure value with
patients, surgical societies need to continue to develop a cul-
ture of outcomes reporting and the information technology
systems that retrieve and integrate patient-reported outcomes
data that accurately reflect postoperative recovery. In particu-
lar, structured and interoperable solutions to capture long-term
disutility (in this case, 1-year hernia recurrence, diarrhea, life

interference, etc.) are urgently needed. Only through accurate
accounting of patient symptom, function, and life interference
measures can we compare the recovery between approaches,
techniques, and surgeons. Lastly, given the ability of this exer-
cise to leverage already assembled surgical expertise for metric
development, surgical societies should explore expansion of
this pilot to addition annual meeting platforms.
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