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used in innovative ways to assess the safety of modern
bariatric procedures and even have been applied to develop
novel resources, such as risk calculators, which can help
clinicians make key decisions on a case-by-case basis
[3–7,11–16]
Recently, there have been reports in other surgical

specialties using a novel statistical method, PAFs, to assess
the magnitude of impact of certain complications on various
reported outcomes [8,9]. Initially used as an epidemiologic
public health tool, PAF calculations offer an interesting
avenue aimed at determining which complications have the
most effect on undesirable outcomes. In essence, the PAF
represents the rate reduction of a given outcome that would
occur if exposure to a certain complication were altogether
eliminated [17–19]. In an ever-changing healthcare system
that is becoming increasingly budget strapped and outcome
driven, these calculations can help focus resource utilization
toward high-yield issues and can allow for efficient and
meaningful systematic change.

In 2016, Scarborough et al. [8] published the results of a
PAF-based analysis of the 2012 to 2013 ACS NSQIP
participant file looking at general surgery procedures, which
fell under the category of “emergent.” Their analysis
included 79,183 patients. The most commonly encountered
complications were bleeding (6.2%), SSI (3.4%), pneumo-
nia (2.7%), and deep space/organ infection (2.6%). Based
on their PAF calculation, bleeding was the complication
that impacted end-organ dysfunction (PAF of 15.9%) and
mortality (PAF of 10.7%) the most. They also concluded
that other complications like urinary tract infection, myo-
cardial infarction, VTE, and incisional SSI after emergency
general surgery had relatively little negative impact on the
outcomes they analyzed [8]. In 2017, Scarborough et al. [9]
again employed a similar PAF analysis to develop a
procedure-targeted quality initiative for elective colon
resections. Using data from the 2012 to 2013 colectomy-
targeted ACS NSQIP participant use files, they analyzed 22
perioperative variables thought to effect reported outcomes
in colorectal surgery. From a total of 26,682 patients, they
reported the most common complications to be ileus,
bleeding, and incisional SSI. Not surprisingly, anastomotic
leak was associated with the highest incidence of mortality,
end-organ dysfunction, readmission and reoperation after
elective colon resections based on PAF analysis. They again
found the effects of other complications, such as VTE,
urinary tract infection, and myocardial infarction, to be
comparatively small [9].
While the incidence of bleeding, leak, and VTE after

elective colon resections was 7.6%, 5%, and 1.4%, respec-
tively [9], the frequency of these adverse events was o1%
after bariatric surgery in MBSAQIP-accredited centers [20].
In the present analysis, we were first interested in

assessing the relative risk estimates of the various perioper-
ative occurrences, which is the ratio of the probability of a
given outcome occurring for persons with a particular
surgical complication to the probability of the same event
occurring for patients without that same complication
(Table 2). A leak was not surprisingly a major contributor
toward various outcomes, carrying the highest relative risk
of end-organ dysfunction, ICU admission, reoperation, and
readmission (Table 2). With respect to mortality, VTE and
stroke carried the highest relative risk of death after bariatric
surgery (74 and 64, respectively). However, these calcu-
lations simply look at a linear relationship between an
outcome and an effect in a vacuum. For instance, based
simply of relative risk reduction, one would assume that QI
initiatives aimed at eliminating stroke after bariatric surgery
would have a meaningful absolute reduction in postoper-
ative mortality. However, this fails to consider the fact that
stroke (and other cerebrovascular insults) are relatively
uncommon after bariatric surgery. Thus, statistically sig-
nificant reductions in an otherwise relatively infrequent
occurrence may not have meaningful overall effects, even
when applied to large a population sample. This is where

Fig. 1. Frequency of 30-day postoperative complications from study
population of 135,413 bariatric surgery patients. MI ¼ myocardial
infarction; VTE ¼ venous thromboembolism; UTI ¼ urinary tract
infection; SSI ¼ surgical site infection.

Fig. 2. Occurrence of main 30-day outcomes from study population of
135,413 bariatric surgery patients. ICU ¼ intensive care unit.
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Extraluminal Intraluminal

ü Free intraabdominal liquid ü Hematemesis
ü Melena/Hematochezia
ü Chronic anemia

üAbdominal pain
üDizziness
üSweating
üOliguria (< 500ml/24h)/Anuria
üHypotension
üTachycardia
üDecreased hemoglobin level
üDrain?
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CT scan with iv contrast/
angiography



diagnostic and therapeutic purposes

risk of iatrogenic dehiscence and 
perforation at the gastrojejunal anastomosis? 

à diagnostic laparoscopy for exploration and treatment?

Øepinephrine injection
Ø thermal coagulation
Øendoscopic clips





Bleeding was associated with a 
mortality of 1.0% versus 0.1% among

patients without bleeding. 





CONCLUSION

ü IDENTIFICATION OF RISK FACTORS

ü TIME: EARLY BLEEDING < 48h

ü CLINICAL SIGNS AND SYMPTOMS

ü RISK REGARDING SURGICAL PROCEDURE

ü INTRALUMINAL VERSUS EXTRALUMINAL

ü ULTRASOUND, UPPER ENDOSCOPY, CT SCAN

ü HIGHER PERIOPERATIVE MORBIDITY AND 
MORTALITY

à PREVENTION
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